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PREFACE. 


The  arrangement  of  The  American  Ephemeris  adopted  in  the  volume 
for  the  year  1882,  and  explained  in  the  Appendix  to  that  volame,  has 
been  cx)ntinued  without  radical  change  to  the  present  time. 

The  additions  then  made  comprise  more  complete  data  for  eclipses  of 
the  sun,  diagrams  showing  the  configurations  of  the  satellites  of  Jupiter, 
data  respecting  the  disks  of  Mercury  and  Venus  for  the  reduction  of  me- 
ridian and  photometric  observations,  and  diagrams,  with  tables,  for  ident- 
ifying any  known  satellites  of  other  planets.  The  work  is  divided  into 
three  parts,  as  follows: — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  gives  the  geocentric 
and  heliocentric  positions  of  the  major  planets,  the  Ephemeris  of  the  Sun, 
imd  other  fundamental  astronomical  data  for  equi-distant  intervals  of  Green- 
wich mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  gives  the  ephem- 
erides  of  the  fixed  stars,  sun,  moon,  and  major  planets  for  transit  over  the 
meridian  of  Washington.  The  mean  places  of  the  fixed  stars  and  the 
iata  for  their  reduction  are  also  included  in  this  part.  The  list  of  mean 
ind  apparent  places  of  fixed  stars  has  been  greatly  enlarged,  for  the  con- 
irenience  of  field-astronomers. 

Part  III,  Phenomena^  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  is  used  in  tliis 
part  except  in  a  few  cases,  notably  that  of  eclipses,  where  Greenwich  mean 
time  was  judged  more  convenient 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  BBA8. 
nn  TEim   1894,  which  comprises  the   latter  part  op    the   II8tr  and  the  bboinnino 

OP     THE     119th     tear    OP     THE    INDEPENDENCE    OP     THE    UNITED    STATES    OP     AMERICA, 
CORRESPONDS    TO— 

The  year  6607  of  the  Julian  Period ; 

*  7403-7403  of  the  Byzautine  era,  the  year  7403  oommeiiciiig  oo  September  Isl; 

*  5654-56S5  of  the  Jewish  era,  the  year  5655  commeDcfaig  on  October  li»t,  or,  more  exactly, 

at  sunset  on  September  dOth ; 
**         2647  since  the  foundation  of  Rome,  according  to  Varro; 

**         2641   since  the  beginning  of  the  era  of  Nabonassar,  which    has    been    amigned   to 
Wednesday,  tlie  26th  of  FVhruary  of  tlie  :£>67th   year  of  tlic    Julian   Period; 
corre8ponding,  in  the  notation  of  chrouologixtK,  to  tlic  747tli ;  and,  in  the  notation 
of  aHtronomers,  to  the  746th  year  before  the  birth  of  Christ; 
^         2670  of  tlie  Olympiads,  or  the  second  year  of  the  668th  Olympiad  commencing  in  July, 
1894,  if  we  6x  the  era  of  tlie  Olympiiuhi  ut  775j|  years  before  Christ,  or  near 
the  beginning  of  July  of  the  year  3988  of  the  Julian  Perio<l ; 
**         2206  of  the  Grecian  era,  or  the  era  of  tlie  Seluucidas ; 
**         1610  of  the  era  of  Diocletian; 

**         2554  of  the  Japanese  era  and  to  the  27th  year  of  the  period  entitled  '^MeijL^ 
The  year  1312  of  the  Mohammedan  era,  or  tlic  era  of  the  Hegira,  begins  on   tlie  5th  day  of 
July,  Id&M. 

The  first  day  of  January  of  the  year  1894  is  the  2,412,830th  day  since  the  conunencemeiit  of  the 
Julian  Period* 
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20    7  17.07 

Turn. 

23 

20  23  21.11 

10.47a 

19  22  43.7 

35.53 

12    7.49 

0.623 

20  U    13.62 

Wed. 

24 

20  27  32.19 

I0J4G 

19     6  20.4 

36.41 

12  22.01 

0.5d9 

20  15  1U.18 

Thar. 

25 

20  31  42  49 

10.413 

1«  53  36.1 

4:i7/i8 

12  35.76 

0..'>5fi 

20  19     6.74 

Frid. 

26 

20  35  52.01 

10.3H0 

IN  38  31 0 

38.13 

12  48 J 1 

0.523 

20  2:*     3,29 

Sat, 

27 

20  40    0.73 

10.347 

18  23     5.7 

sail? 

13    0.88 

0.400 

20  26  59.55 

SUN. 

28 

20  44    8.65 

10.314 

18    7  m4 

+3J1,?9 

13  12.24 

0.457 

20  30  56.41 

Mon« 

29 

20  48  15.78: 

mm* 

1       17  51   15.4 

40.60 

13  22.82 

0,424 

20  34  52.96  1 

Tuofi. 

30 

20  52  22,11 

J0.«7 

17  31  51.3 

41.40 

13  32.59 

O..TJC! 

20  38  49  62' 

WetL 

31 

20  56  27.64 

10.^il4 

17  18     a4      rJ.I7 

13  41.56 

o.3.»: 

20   12  46.08 

Thar, 

32 

21     0  32.36 

in.iHL 

8*  17     1     7.0   +li/i:* 

13  49.72 

0.323 

20  46  42.64 

Aj  bfl  uADmod  lb»  Huof*  M  Ibi 

ttam. 

IMC  for  1  Hmt, 
+9-.R565. 

a*bi«  ni.» 
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QRBBywiCH  UBAN  TIME.                                            1 

TUB  MOON'S                                                       1 

1 

H0U20«TAI.  PAXALLAX. 

XTPrsa  TRAHRtT, 

aus. 

3 

MM>.        , 

Mldulcht. 

Num. 

Dlir.  for 
1  Hour. 

lOdBlikt. 

IHir.  for 
1  ■Bom. 

1  llumr. 

K»D. 

1 

14  58"0 

i           It 

14  54,4 

54'  49;o 

m'  35!« 

J* 

K      m 

20  19.3 

n 
\3% 

4 
24.2 

2 

14  61.3 

14  48,8 

54  24.3 

ft.f*6 

51  15.0 

O.TO 

21     5.9 

!2.00 

25.2 

3 

14  46.7 

14  45.3 

54     7.6 

0.6:1 

54     2.2 

0.3« 

21  55.0 

^M 

26.2 

4 

14  44,2 

14  430 

5.^  58.4 

-o.ar. 

53  56.1 

-0.13 

22  45.S 

%H 

27.2 

5 

14  43.4 

H  43.0 

53  55.4 

ft.OO 

5:1  56. 1 

40.1 » 

23  37.3 

2.14 

^.2 

6 

14  44.:i 

14  45  1 

53  58.1 

4fl.-W 

54     1.4 

o.:w 

& 

29.2 

7 

1 1  46.3 

14  47.8 

51     5.9 

-to.4;i 

5^1   11.7 

+o.r»3 

0  2S.2 

%m 

0.4 

8 

14  49.7 

14  51.9 

54   18.6 

0.63 

51  26.7 

0,73 

1   17.4 

'^m 

1.4 

9 

14  54.5 

14  57  4 

51  36.0 

0.83 

51  46.7 

031 

2    4,4 

Kin 

2.4 

10 

15    0.6 

15     4.2 

51  58.6 

+  1.03 

55  II.B 

+  1.1*1 

2  49.1 

\Ml 

3.4 

li 

15    a2 

15   12  6 

55  26.5 

l.9>l 

55  42.7 

L41 

3  32  0 

K76 

4.4 

[•i 

15  17.4 

15  32.6 

56    0.3 

I.M 

56  I9.:i 

\.m 

4    14,2 

1.75 

5.4 

13 

15  28.2 

15  34.1 

56  :»9.8 

+1.76 

57     1.6 

^\M 

4  56.7 

\m 

6.4 

14 

15  40.» 

15  46.9 

57  24.5 

l.ft.i 

57  48.5 

t*.03 

5  410 

I.IIO 

7.4 

15 

15  5:1  6 

16    0.4 

58  13.1 

3.07 

58  38.1 

u,oe 

6  28.5 

2,0*1 

S.4 

16 

16    7.2 

16   13.8 

59    3.0 

+!i.05 

59  27.3 

4^1  <9a 

7  20.6 

«.*J9 

9.4 

17 

1«  20.1 

16  25.9 

59  50.4 

I.B5 

60  11.8 

1.68 

8  IB.5 

2.54 

10.4 

18 

16  31.1 

16  35.4 

60  :».8 

I.4S 

60  46.7 

Lia 

9  22.1 

S.74 

11.4 

19 

)6  38.8 

16  41.0 

60  59.0 

+0.8S 

61     7.1 

+0.4II 

10  29.2 

3.83 

12.4 

Mt 

16  41.i» 

16  41.6 

61   10.7 

+0.10 

61     9.6 

^.30 

11  3fi.3 

2.74 

13.4 

H 

16  40.0 

16  37.1 

61     3.6 

-am 

GO  5(2.9 

1.07 

12  39.7 

«.53 

14.4 

n 

16  33  0 

16  27.8 

60  37.9 

-\A-i 

60  18.9 

-1.73 

13  37.5 

2.29 

15.4 

Kl 

16  21.7 

16  14.9 

59  56.5 

\m 

5!l  31.4 

%\% 

14  29.9 

2.0H 

16.4 

!4 

16     7.5 

15  59,8 

59     4.2 

».9-.! 

5N  35.8 

t.39 

15  17.9 

i.!i:i 

17.4 

^'i 

15  51.9 

15  43.9 

58    6.8 

-lAl 

57  377 

-3.-I0 

16     31 

\.^^ 

ia4 

i6 

15  36.3 

15  28.8 

57     9.3 

2,3:t 

56  41.9 

a.*ia 

16  47.0 

1.^ 

194 

n 

15  21.7 

15   15.2 

56   16.1 

tM 

55  52.1 

i.tii 

17  m7 

1.113 

20.4 

» 

15    9.2 

15    3.9 

55  30.2 

-i.7;t 

55  10.6 

^\M 

18  15.3 

1.99 

21.4 

» 

14  59.2 

14  55  I 

51  5;*.3 

i.:u 

51  38.4 

1.13 

19     L7 

LIW 

22.4 

10 

14  51.8 

II  49.-,' 

51  26.3 

O.IM 

54  16.6 

0.71 

19  50.2 

LQ«K 

23.4 

11 

14  47.2 

14  45.8 

54     9.2 

0.5-1 

51     4.2 

-0.03 

20  40  6 

2.1a 

24.4  1 

13 

14  45.1 

14  44.9 

54     1.4 

-o.ir. 

54    0.7 

44».aT 

21  32.0 

2,  III 

25.4  t 
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OBEBNWICH  MEAN  TIME. 

THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 

H4Mr. 

RtftilA>c— toB. 

Diftlbr 
IMiBvto. 

-. 

Bi|^tA«»i.ioii. 

Dffffor 
IMlBote. 

DiClbr 
IMuuiteL 

M 

ONDA 

Y  1. 

WEDNESDAY  3. 

h   »    • 

• 

o       #      m  ^ 

^ 

h     m      • 

9 

0          *           u 

m 

0 

14  27    9^ 

IJ9W 

S.16  44  25.4 

IIJM 

0 

16    4     1.83 

9.1063 

S.24  35  30.5 

7.414 

1 

14  99    &21 

I.MI9 

16  56  lae 

11.848 

1 

16    6    8M 

9.1080 

24  42  52.0 

7J309 

^ 

14  31    2.75 

1^438 

17    8    7.2 

11.771 

2 

16    8  UXX) 

9.1195 

24  50    a7 

7.188 

3 

14  32  59.47 

I3mi 

17  19  51.1 

11.699 

3 

16  10  21.76 

9.1169 

24  57  14.6 

7JF75 

4 

14  n  5^36 

13497 

17  31  30.4 

11.615 

4 

16  12  28.84 

9.1196 

25    4  15.7 

6.961 

5 

14  36  5a43 

i.9sas 

17  43    4i> 

11.535 

5 

16  14  3ai3 

9.1933 

25  11     9.9 

6.846 

6 

14  38  50.67 

1.9556 

17  54  34.6 

ll.«5 

6 

16  16  43.6:j 

9.1968 

25  17  57ii 

6.730 

7 

14  40  48.10 

1.9687 

18    5  59.5 

11J74 

7 

16  18  51.34 

9.1303 

25  24  37.5 

6.613 

8 

14  42  45.72 

1.9619 

18  17  19.5 

11.993 

8 

16  20  59.27 

9.1339 

25  31  10.8 

6.487 

^ 

14  44  43.52 

1.9^ 

18  28  ai.7 

11.911 

9 

16  2:^    7.41 

9.1373 

25  37  37.1 

6J79 

10 

14  46  41.51 

IJ9688 

18  39  44J9 

11.198 

10 

16  25  15.75 

9.1408 

25  43  56.3 

6JWI 

11 

14  48  39.70 

1.9714 

18  50  50.1 

110H5 

11 

16  27  24i» 

9.1449 

125  50    8.3 

6a4I 

V^ 

14  50  38.08 

1.9747 

19     1  50J) 

16.961 

12 

16  29  3:}.05 

9.1475 

25  56  i:i.2 

6.689 

i:J 

14  52  36.66 

1.9780 

19  12  45.4 

10.875 

13 

16  31  42.00 

9.1508 

26    2  lOi) 

S.90I 

11 

14  54  35.44 

1^19 

19  2:5  a'>.3 

10.788 

14 

16  33  51.15 

9.1541 

26    8    1.3 

S.786 

15 

14  56  34.41 

1J)646 

19  24  20.0 

10.701 

15 

16  36    0.49 

9J574 

26  13  443 

&.650 

It) 

14  58  3a59 

1JW81 

19  44  59.5 

10.614 

16 

16  38  10.03 

9.1606 

2()  19  20.4 

&.537 

17 

15    0  32.98 

1.9815 

19  55  33.7 

10.587 

17 

16  40  19.76 

9.1637 

26  24  48i) 

6.413 

\^ 

15    2  ti257 

1.9949 

20    6    2.7 

10.438 

18 

16  42  2».67 

9.1668 

26  30  lOJO 

5.996 

VJ 

15    4  32.37 

1.9984 

20  16  26-3 

10.3«» 

19 

16  44  39.77 

9.1698 

26  35  23.7 

6.166 

^iO 

15    6  32.38 

aiH»9 

20  2t>  44.4 

10.257 

20 

16  46  50.05 

9.1728 

26  40  2L>i> 

5.649 

21 

15    8  32.60 

3JW55 

20  36  57.1 

10J68 

21 

16  49    031 

9.1758 

26  45  28.7 

4317 

'^i 

15  10  3:104 

9JW91 

20  47    4.3 

100174 

^ 

16  51  11.15 

9.1787 

26  .50  19J9 

4.796 

23 

15  12  33.69 
TC 

VESDA 

S.20  57    ^ 
Y2. 

9.981 

23 

16  53  21J^ 
TH 

9.1816 

URSD. 

S.26  55    3L5 
A.Y  4. 

4J64 

0 

15  14  34.55 

9j)isa 

S.21    7    aLO 

9.867 

0 

16  55  32.94 

9J844 

S.26  59  39.6 

4.537 

1 

15  16  35.63 

SU)I98 

21  16  52.4 

9.798 

1 

16  57  44.09 

9J8T9 

27    4    8.0 

4.416 

2 

15  18  36.93 

%as3i 

21  26  37.1 

9.697 

2 

16  59  55.40 

9.1808 

27    8  28.8 

4.966 

3 

15  20  38.45 

SUHTS 

21  36  16.1 

9L609 

3 

17    2    6.87 

9J984 

27  12  41J^ 

4JS4 

4 

15  22  40.19 

9.0308 

21  45  49J} 

9.505 

4 

17    4  18.49 

9.I9S0 

27  16  47.3 

4J85 

5 

15  24  42.15 

SU)344 

21  55  16.7 

9.407 

5 

17    6  30.27 

9.1978 

27  20  44.9 

3L8B6 

t> 

15  26  4432 

3J1381 

22    4  38.2 

9J09 

6 

17    8  42.20 

9.3001 

27  24  34.8 

X767 

7 

15  28  46.72 

9JM18 

22  13  53.8 

9.910 

7 

17  10  54.i» 

9JJ0a4 

27  28  16.9 

3.6X 

8 

15  :30  49.34 

3UH56 

22  23    3.4 

9.11 1 

8 

17  13    6.49 

9.9047 

27  31  51.1 

9LS66 

9 

15  32  52.19 

3.0483 

22  32    7.1 

9.011 

9 

17  15  13.84 

9J2089 

27  35  173 

3L374 

10 

15  34  55.26 

3U1531 

22  41    4^- 

&909 

10 

17  17  31.32 

9.9091 

27  :»  36.0 

3.M6 

11 

15  36  58.56 

9.0668 

22  49  56.2 

&ao7 

11 

17  19  4;iafi} 

9.2119 

27  41  46.6 

3.116 

12 

15  39    2.08 

2UM06 

22  58  41Ji 

8.7D4 

12 

17  21  56.67 

9J3133 

27  44  49Ji 

1378 

13 

15  41    5.83 

3U1643 

23    7  20.7 

8.601 

13 

17  24    9.53 

9.2159 

27  17  43.9 

6345 

14 

15  43    9.80 

2.0680 

23  15  53.6 

8.187 

14 

17  26  22.50 

2.2171 

27  50  30i> 

«.7» 

15 

15  45  13.99 

sums 

23  24  20.3 

ausa 

15 

17  28  35.58 

2.2189 

27  53    9.3 

%S7S 

m 

15  47  18.41 

3^1756 

23  32  40.7 

a^86 

16 

17  30  48.77 

9.2807 

.7  55  40.0 

S.445 

17 

15  ^  23.06 

801799 

23  40  .547 

aa79 

17 

17  33    2.07 

t.22a4 

27  58    2.7 

9^311 

m 

15  51  27i^ 

90)836 

23  49    2.2 

8on9 

18 

17  35  15.46 

2.2239 

28    0  17.3 

t.t7» 

19 

15  53  33.02 

90)867 

23  57    3JI 

7.964 

19 

17  :J7  28.94 

9.2955 

28    2  23.8 

9341 

20 

15  55  38JI4 

90)905 

24    4  57.9 

7.866 

20 

17  39  42.52 

2.2270 

28    4  22.2 

1367 

21 

15  57  43J3B 

2O)04« 

24  12  46.0 

7.747 

21 

17  41  56.18 

9.2283 

28    6  12.6 

1.779 

22 

15  59  ^.64 

90S79 

24  20  27.5 

7.836 

22 

17  44    9.91 

9.2895 

28    7  54J? 

1336 

2S 

16     1  55.62 

2a0I6  ' 

24  28    2;} 

7.595 

23 

17  46  33.72 

9.3307 

28    9aSJ;> 

1366 

i 

24 

16    4     L83 

3J(B3 

&.24  35  30.5 

7.414 

24 

17  48  37.60 

9JiB18 

S.28  10  54.8 

136» 

n. 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hmt. 

ElghiA^otaifcin. 

Dtftfor 
IMiauto. 

Dtff.  for 
lliUiat*. 

Emu. 

BiclitAM6Miim. 

Difffor 
IMlaato. 

DmIIbaUoii. 

Diftftnr 
IMUiata 

• 

P 

RIDAl 

I  5. 

SUNDAY  7. 

h     m      • 

• 

O         /         If 

tt 

h     m      • 

• 

O           t          '• 

II 

0 

17  48  37.60 

8.9318 

8.28  10  54.8 

1.363 

0 

19  35  26.08 

9.1874 

8.26  39  25.5 

5.104 

1 

17  50  51.54 
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0.4S0 
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1 

AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

I 

4 

1 

lob* 
from 

mn  far 
1  e»itr. 

•r 

Die  fof 
1  Kogr. 

Thnr. 
Frid. 

1 

a 
a 

h      JD       « 

21     0  32,36 
21     4  36.28 
21     8  39,^ 

ft 
10.1  Bl 
10.147 
I0JI3 

S,  171'    7X) 
16  43  47.7 
16  26  10.8 

+4iM 
43.eT 
44.10 

13  49*72 

13  57.09 

14  363 

• 
0.3?3 
0.1290 
0.2S6 

20  46  42.64 
20  50  39.19 
20  54  35.75 

suy. 

Toes. 

4 
5 

21   12  4L68 
21   16  43.16 
21  20  43.84 

10.079 
10.015 
Itl.OII 

16    8  16.7 
15  50    5.9 
15  31  38.8 

44SJI 
45,79 
46.46 

14    9.37 
14  14.^ 
14  18.42 

0.223; 

o.ia» 

0.156 

20  56  32.31 

21  2  28.86 
21     6  25.42 

Wed. 
Thar. 
Frid. 

7 
6 
0 

21  24  43.69 
21  28  42.75 
21  32  41.00 

%9TJ 
9.944 
9.911 

15  12  55,8 
14  53  57.5 
14  34  44J 

447.11 
47,74 
48.3e 

14  21.72 
14  24.22 
14  25.91 

0J21 
0.0.^4 

21   10  21.97 
21    14  18.53 
21   18  1508 

Mon. 

10 
11 
12 

;   21   36  38.45 
21  40  35,10 
21  44  30.96 

9.S44 
9,dll 

14  15  16.2 
13  55  34.2 
13  35  38.6 

+48.96 
49.53 
50.09 

14  26.81 
14  26.91 
14  2623 

0.021 
0.0  Ij 
0.015 

21  22  11  64 
21  26     8.20 
21  30    475 

TU€«. 

Wed. 
Thur. 

13 
14 
15 

21  48  26.07 
21  52  20.10 
21  56  13.98 

9.779 
!J.74« 
9.717 

13  15  298 
12  55    a  I 
12  34  34-0 

+50fi4 
51.17 

ai.e7 

14  24.76 
14  22.M 
14  19.56 

0.077 
OJIM' 
O.I3y 

21  34    l:n 

21   37  57.86 
21  41  51.12 

Frid. 
Sat. 

8uy, 

16 
17 
18 

22    0    6.82 
22     3  58  94 
22     7  50,35 

9.6**7 
U.fi&7 

12  13  48.0 
1 1  52  50,4 
11  31  41.6 

452  J6 
52.63 
5a,0tf 

14  15.85 
14  11.42 
14     6.27 

0.170 

o.yoo 

0.t£3J> 

21  45  50.97 
21  49  17.53  1 
21  53  41.08 
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TlHW. 
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21 

22  11  4108 
22  15  3IJ2 
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9.&W 
U.57a 
9.G45 

1 1   10  22.0 
10  48  52  J 
10  27  12,1 

453.53 
53.96 
54.37 

14    0.44 
13  5393 
13  46.77 

0.312 

21  57  40  61 

22  1  37  ly 
22     5  33  75 
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24 
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22  26  57.43 
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9.;^I9 
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9.470 

10    5  22.5 
9  43  23.7 
9  21  160 

454.76 
55.14 
65,50 

13  38.98 
13  30.57 
13  2L57 

0.33fl 
0.'.^i 
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22     9  30JW) 
22   13  26.86 
22   17  23.41 
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22  45  49  59 
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8   14     3.4 
7  51  24.0 
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5C.41t 
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13  11.98 
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12  51.16 
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AT  GREENWICH  MEAN  NOON. 

1 

s 

THE  SUN'S 

Bndliu  T«oU>r 

1 

TBUS  LOKGirmiK. 

IfMiaTliiM 

1 

1 

Dlff.  far 
1  Qour.  ' 

LATITUHS, 

of  th« 
B«Hti, 

1  Hour. 

of 

8ldMr«ih1  Hods. 

:i 

V 

1 

32 

312  40  20!7 

40  19.0 

t52J9 

—  0,65 

9.9937413 

+28.6 

kt      m        . 

3    12  45,70 

2 

33 

313  41    12.8 

41   10,9 

152,15 

0.68 

9.9938107 

29.2 

3     8  49.79 

3 

34 

314  42    4.0 

42    2,0 

152,1 1 

0,68 

9,9938815 

29.9 

3  *  4  53.88 

4 

35 

315  42  54  2 

42  62.0 

r  59.06  ' 

-  0,64 

9.9939536 

+a0.3 

3     0  57.97 

5 

36 

316  43  43,2 

43  40,9 

1 52.0  r 

0.58 

9,9940269 

MM 

2  57     2,06 

6 

37 

317  44  3L0 

44  28,5 

151,96 

0,50 

9,9941014 

31,3 

2  53     6,15 

7 

38 

318  45  1X4 

45  14,8 

15L9J 

-  0.40 

9.9941772 

+31.8 

2  4&  10,24 

e 

39  1 

319  46    2.4 

45  59,6 

\h\M 

0,28 

9.9942541 

32,3  , 

2  45  14,33 

9 

40 

320  46  45.9 

46  43,0 

I5t.7d 

0,15 

9,9943321 

32,8 

2  41   ie,42 

10 

41 

321  47  2X9 

47  24,8 

151.72 

-  0.01 

9.9944115 

+33,4 

2  37  22,51 

11 

42 

322  48    8,1 

43    4.9 

151 ,04 

+  0.13 

9,9944924 

34.0 

2  33  26.60 

12 

43 

323  48  46,7 

48  43,4 

I5L56 

0.24  1 

9.9945746 

34,6 

2  29  30.69 

13 

44 

324  49  23,5 

49  20.0 

I5L50 

+  0.35 

9.9946583 

+35,2 

2  25  34.78 

14 

45 

325  49  58.6 

49  55,0 

151,43 

043 

99917437 

36,0 

2  21  38.87 

:  15 

46 

d^ZB  50  32,0 

50  28.3 

151,35 

0.47 

9.9948310 

,16,7 

2   17  42,96 

J6 

47 

327  61     3.5 

50  59,6 

15L28 

+  0.49 

9.9949199 

+37.5 

2   13  47.06 

17 

48 

328  51  33.3 

51  29,3 

151.31 

0.48 

9.9950110 

38.3 

2     9  5L14 

18 

49 

329  52     L4 

51  57,3 

151,13 

043 

9.9951039 

39,1 

2     5  55,23 

19 

50 

330  52  27.H 

52  23,5 

151,07 

+  0,37 

i  9.9951989 

+40,0 

2     1   59.32 

20 

51 

331  52  52.4 

52  4ao 

151.00 

0,28 

9.9952958 

40.8 

1   58     3.41 

21 

52 

33Si  53  15.5 

53  11.0 

150,1)3 

0.17 

9.9953947 

41,6 

1   54     7,50 

22 

53 

333  53  36.9 

53  32,2 

150.86 

+  0.05 

9.9954956 

+42,4 

1   50   11,60 

,  20 

54 

334  53  56,8 

53  52.0 

150,60 

—  0,09 

9,9955983 

43,1 

1  46    15.69 

1  24 

65 

335  54  15,3 

54  10,4 

150,74 

0,22 

9,9957027 

43.9 

1  42  19.78 

25 

56 

336  54  32,2 

54  27,2 

150,67 

-  0,34 

9.9958088 

+44.5 

1  38  23.87 

26 

57  1 

337  54  47.7 

54  42.5 

150,61 

0,16 

9,99f>9164 

45,1 

1  34  27,96 

1£7 

58 

338  55     1,7 

54  58,4 

150,55 

0.55 

9,9960253 

45,6 

1  30  32,05 

26 

59 

339  55  14,3 

55    8,9 

150,49 

0,61 

9,9961354 

46.1 

1  26  36,14 

29 

60 

340  55  25,2 

* 

55  19.7 

150.42 

-  0.65 

9,9962464 

+46,4 

1  22  40.24 

1 

Won 

the 

aiitiib«r*  In  oalmtnn 
meaji  oqtiiDoi  of  J  a 

Daarj  ^.0. 

to  til*  tn 

la  «qaliii>x  of  1 

bo  dAt«;  In  oolai 

nnX'to 

—  9*.asg6. 

IV. 


FEBRUABT.  1894. 


23 


GBEENWICH  MEAN  TIMB. 

4 

THE  MOON'S 

1 
1 

1 

SBHIDIAMSTBR. 

HORIZONTAL 

PARALLAX. 

UPPER  TRANSIT. 

AOK. 

HOM. 

Midnight. 

Noon. 

Dlir.  for 
1  Hour. 

Midaiglift. 

Diff.  for 
IHoor. 

MOTtdimaor 
Oiwawioli. 

I>iC  for 
IHMir. 

Noon. 

1 

14  45.1 

14  44.'9 

54'     \A 

-0J5 

54'    017 

+0'03 

h      m 

21  32.0 

m 
2.15 

<1 
25.4 

2 

14  45.2 

14  46.1 

54    2.0 

40.18 

54    5.1 

0.33 

22  23.3 

2.12 

26.4 

3 

14  47.3 

14  49.0 

54    9.8 

0.45 

54  15.9 

0.57 

23  13.3 

2.04 

27.4 

4 

14  51.0 

14  53.4 

54  23.4 

+0.68 

54  32.1 

+0.77 

6 

28.4 

5 

14  56.1 

14  58.9 

54  41.8 

0.85 

54  52.4 

0.93 

0     1.3 

1.95 

29.4 

6 

15    2.1 

15    5.4 

55    4.0 

0.99 

55  16.2 

1.04 

0  47.1 

1.86 

0.6 

7 

15    8.9 

15  12.6 

55  29.0 

+1.09 

55  42.4 

+  1.15 

1  31.0 

1.80 

1.6 

8 

15  16.4 

15  20.4 

55  56.6 

1.^ 

56  11.2 

1.24 

2  13.6 

1.77 

2.6 

9 

15  24.5 

15  28.8 

56  26.3 

1.28 

56  42.0 

1.33 

2  56.1 

1.78 

3.6 

10 

15  33.2 

15  37.8 

56  58.3 

+1.38 

57  15.0 

+1.41 

3  39.5 

1.85 

4.6 

11 

15  42.4 

15  47.2 

57  32.1 

1.45 

57  49.7 

1.48 

4  25.3 

1.97 

5.6 

12 

15  52.1 

15  56.9 

58    7.5 

1.49 

58  25.4 

1.49 

5  14.6 

2.15 

6.6 

13 

16     1.8 

16    6.6 

58  43.3 

+  1.48 

59    0.8 

+1.43 

6    8.8 

2.36 

7.6 

14 

16  11.1 

16  15.4 

59  17.6 

I.:J5 

59  33.3 

1.25 

7     8.0 

2.56 

8.6 

15 

16  19.3 

16  22.7 

59  47.6 

l.ll 

60    0.0 

0.94 

8  11.5 

2,70 

9.6 

16 

16  25.5 

16  27.5 

60  10.2 

+0.73 

60  17.6 

+0.49 

9  16.6 

2.70 

10.6 

17 

16  28.7 

16  28.9 

60  22.0 

+0.2:1 

60  23.0 

-0.07 

10  20.2 

2.57 

11.6 

18 

16  28.2 

16  26.5 

60  20.4 

-0.37 

60  14.1 

0.68 

11  19.7 

2.38 

12.6 

19 

16  23.8 

16  20.2 

60    4.1 

-0.98 

59  50.7 

-1.25 

12  14.5 

2.18 

13.6 

20 

16  15.6 

16  10.3 

59  34.0 

1.51 

59  14.5 

1.72 

13    4.9 

2.02 

14.6 

21 

16    4.4 

15  57.9 

58  52.7 

1.90 

58  29.0 

2.03 

13  52.1 

1.92 

15.6 

22 

15  51.1 

15  44.1 

58    4.0 

-2.11 

57  38.4 

-2.14 

14  37.5 

1.87 

16.6 

23 

15  37.1 

15  30.2 

57  12.6 

2.13 

56  47.2 

2.08 

15  22.4 

1.88 

17.6 

24 

15  23.5 

15  17.2 

56  22.7 

1.99 

55  59.5 

1.87 

16    7.8 

1.91 

18.6 

25 

15  11.3 

15    6.0 

55  37.9^ 

-1.72 

55  18.3 

-1.56 

16  54.5 

1.98 

19.6 

26 

15     1.3 

14  57.1 

55    0.8 

1.36 

54  45.7 

1.15 

17  43.0 

2.06 

20.6 

27 

14  53.7 

14  51.0 

54  33.2 

0.94 

54  23.2 

0.73 

18  33.3 

2,12 

21.6 

28 

14  49.0 

14  47.7 

54  15.8 

0.50 

54  11.1 

-0.29 

19  24.7 

2.15 

22.6 

29 

14  47.1 

14  47.2 

54    8.9 

-0.08 

54    9.3 

+0.13 

20  16.2 

2,13 

23.6 

24 
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GREENWICH  MEAX  TIMK 

THE  MOOJrS  EIGHT  ASCESglOK  AND  DECLDfATIOK.                                    1 
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41   10  34 

:t!l7U 

42  35  20 

3914 

44     1  12 

3163 

AltloUirnn 

E. 

40  32  id 

0699 

38  5*1    5 

9761 

37  19  90 

9704 

35  42  51 

9710 

Pal  Jut 

E, 

83  18  m 

SM^ 

81  38  17 

9S^ 

79  57  48 

9591 

78  17    4 

9&n 

Re^'itlus 

E, 

120    0  5tJ 

^4« 

118  20  50 

9538 

1 16  40  29 

asi7 

114  59  53 

9517 

19 

Son 

W. 

77  58  27 

9S0I 

79  m  54 

37^ 

81    7  36 

9777 

89  42  34 

9T6« 

«  P^if^nNi 

VV. 

51  24  35 

S9&B 

52  55  40 

999fi 

54  27  20 

989& 

55  59  51 

0806 

Pullu^ 

E, 

W  4^»  47 

siriS 

m  7  a^j 

12447 

fkJ  25    7 

9438 

04  42  24 

mm 

Regiihia 

E, 

1041  m  13 

^a 

104  51     8 

9459 

103    8  47 

9441 

101  26  10 

O430 

m 

Sirrt 

W. 

90  41   19 

97DG 

92  17  52 

96»4 

93  54  40 

0689 

95  31  44 

9670 

a  PegrtFi 

W. 

(V3  50  44 

97  « 

05  20  28 

973i 

67    2  40 

9701 

66  39  19 

9081 

Pollux 

E. 

50    4  59 

saTU 

54  20  44 

9361 

52  36  13 

9350 

50  51  26 

93^ 

RegiiliJi 

E. 

92  49  13 

9375 

91     5    2 

93^ 

69  20  36 

S353 

87  35  54 

^43 

IV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAKCES. 

r 

P.L. 

P.L. 

P.L. 

P.L. 

Nmm  and  IMrMikm 

Midnight 

of 

XVii. 

of 
DiC 

xvnib^ 

of 

XXlh. 

of 
Otft 

1 

Bpica 

W. 

C7  44  3f 

M 

69  13    g 

3001 

70  41  42 

8078 

7^10  18 

3076 

Batorii 

W. 

(!5  24  18 

3099 

66  52  37 

3006 

68  20  59 

3008 

69  49  23 

8085 

Bon 

E. 

43  12  20 

3496 

41  51  54 

un 

40  31  27 

3407 

39  10  59 

3496 

9 

Spica 

W. 

79  34    8 

3000 

81    3    7 

3056 

82  32  10 

3068 

84     1  18 

3047 

Saturm 

W. 

77  12  20 

3008 

78  41    9 

3066 

80  10    2 

3009 

81  39     1 

3056 

Antareii 

W. 

33  40  14 

306a 

35    9  14 

3056 

36  38  18 

3061 

38    7  27 

3047 

Son 

E. 

32  28  21 

9409 

31    7  45 

3488 

29  47    8 

3488 

28  26  30 

3488 

3 

Spica 

W. 

91  28  27 

3009 

92  58  12 

3017 

94  28    4 

3011 

95  58    3 

3065 

Batukh 

W. 

89    523 

3030 

90  34  59 

8894 

92    4  42 

3018 

93  34  32 

3013 

Autares 

W. 

45  34  40 

3099 

47    4  25 

3016 

48  34  18 

3010 

50    4  18 

3005 

Mars 

w. 

31     5  27 

3334 

32  28  59 

3395 

33  52  42 

3314 

35  16  37 

3300 

Sun 

E. 

21  43  28 

un 

2023    1 

3603 

19    2  40 

35fl 

17  42  28 

360 

7 

Sifif 

W. 

23  58  21 

3999 

25  24    4 

3W7 

26  50    5 

3109 

28  16  24 

3178 

aArietui 

E. 

54  16    6 

98U 

52  42  51 

9860 

51    9  28 

9845 

49  35  59 

1840 

JtrpiTBR 

E. 

69  13  13 

9033 

67  39  28 

1095 

66    533 

9818 

64  31  28 

1810 

Al«)ebaraii 

E. 

84  59  32 

9007 

83  26  18 

9819 

81  52  54 

98tt 

80  19  20 

1834 

8 

Son 

VV. 

35  31  53 

3110 

36  59  43 

3105 

38  27  47 

30O 

39  56    5 

3089 

oArietia 

E. 

41  47    4 

9891 

40  13    3 

9019 

3839    0 

9817 

37    4  54 

9817 

JOPITBR 

K. 

56  :»  29 

9771 

55    3  23 

9763 

53  28    6 

9756 

51  52  39 

97<7 

Aldebanm 

E. 

72  29    3 

9797 

70  54  31 

9790 

69  19  50 

9m 

67  44  59 

977S 

Pollux 

E. 

115  57  46 

9799 

114  21  44 

0790 

112  45  31 

1711 

HI    9    6 

1701 

9 

Son 

W. 

47  20  58 

3097 

48  50  37 

3016 

50  20  30 

3065 

51  50  37 

WH 

aArietia 

E. 

29  14  55 

9838 

27  41  17 

9819 

26    7  53 

1895 

24  34  49 

W7 

JOPITBR 

E. 

43  52  48 

9700 

42  16  20 

9701 

40  39  41 

i6n 

39    252 

«B7 

Aldebaran 

E. 

59  48  30 

9743 

58  12  47 

9730 

56  36  55 

1731 

55    0  56 

9795 

Pollux 

E. 

103    4    3 

9857 

101  26  26 

9819 

99  48  37 

1630 

98  10  35 

1630 

10 

Son 

W. 

59  24  a5 

9930 

60  56    4 

9097 

62  27  48 

1016 

63  59  46 

JuPtTSR 

E. 

30  56:)0 

9055 

29  18  49 

9860 

27  41    2 

1646 

26    3    9 

1043 

AldeLaraii 

E. 

46  59  21 

9704 

45  22  46 

9701 

43  46    8 

1800 

42    9  27 

1000 

Pollux 

E. 

89  57  14 

9589 

88  17  54 

9579 

86  38  20 

1919 

84  58  33 

1561 

11 

Sim 

W. 

71  43  13 

9848 

73  16  39 

1630 

74  50  20 

9005 

76  24  16 

1113 

aP^gaai 

W. 

45  28    6 

3115 

46  55  57 

3079 

48  24  41 

3031 

49  54  15 

004 

Aldelianiii 

E. 

:m    6  24 

9717 

32  30    7 

1790 

30  54    4 

8743 

29  18  21 

1701 

Pollux 

E. 

76  36    6 

9S00 

74  54  53 

9«0 

73  13  26 

9480 

71  31  44 

1460 

Reipiliui 

E. 

113  19    3 

9500 

111  37  58 

9405 

109  56  38 

1405 

108  15    3 

•474 

13 

Sim 

W. 

84  17  47 

9753 

85  53  16 

9741 

87  29    1 

9710 

89    5    2 

9717 

aP^ai 

W. 

57  32  54 

9838 

59    633 

9819 

60  40  45 

9790 

G2  15  29 

9764 

Pollux 

E. 

62  59  26 

9415 

61  16  12 

9404 

59  32  43 

9314 

57  48  5i> 

9389 

Regulua 

£. 

99  43  18 

9410 

98    0  10 

1408 

96  16  47 

no7 

94  33    8 

93C« 

13 

Sim 

W. 

97    9    4 

9650 

98  46  39 

9647 

100  24  30 

1635 

102    2  37 

9094 

aPecaai 

W. 

70  16  24 

9663 

71  5.3  53 

9646 

73  31  46 

1099 

75  10     1 

9613 

Pollux 

E. 

49    6  24 

9399 

47  21     7 

9318 

45a5  34 

1300 

43  49  46 

9907 

Regulua 

E. 

85  50  57 

9339 

84    5  44 

«9I 

82  20  15 

eii 

80  34  31 

1300  ; 

! 
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GEBBNWIOH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^ 

KMIMMldI>il«Ottoil 

ofOldcwi. 

Noon. 

P.L. 

of 

Dift. 

Illh. 

P.L. 
of 
DHL 

Vlh. 

P.L. 
of 

XHfL 

1X1^ 

P.L. 

14 

Sww 

W. 

103  46  59 

9619 

105  19  3? 

9609 

]0^5^2S 

S»l 

106  9^96 

9581 

a  Pe^si 
a  Arietis 

w. 

76  48  38 

9598 

78  27  36 

9584 

80    6  53 

S970 

81  46  29 

9556 

w. 

33  33  26 

9411 

a5  16  45 

9390 

37    0  34 

;:37i 

38  44  51 

S53 

Pollux 

E. 

42    3  42 

3387 

40  17  24 

9977 

li8  30  51 

9968 

36  44     4 

9Ke 

ReguluB 

E. 

78  48  32 

9990 

77    2  18 

9979 

75  15  48 

9989 

73  29    3 

9911 

15 

Sow 

W. 

116  56  47 

95ao 

1 18  37  18 

9599 

120  18    1 

9519 

121  58  57 

95M 

a  PegaPi 
a  Arietis 

W. 

90    8  31 

9505 

91  49  37 

9497 

93  30  54 

9589 

95  12  22 

9484 

W. 

47  32  17 

9978 

49  18  49 

9965 

51     5  40 

9953 

52  52  48 

9943 

JOPITER 

W. 

31  21  52 

99n 

3:i    8  2(5 

9964 

34  55  18 

9953 

36  42  27 

9949 

ReffuluB 

E. 

64  31  47 

9913 

62  43  39 

9905 

60  55  19 

9197 

59    6  47 

919 

Spica 

E. 

118  32  31 

9906 

1 16  44  13 

9198 

114  55  43 

9190 

113     7    0 

9181 

Saturn 

E. 

120  42  10 

9919 

118  54    0 

9903 

117    5  37 

9194 

115  17    0 

9185 

16 

Surf 

W. 

130  26  19 

9468 

132    8  17 

9463 

le33  50  22 

9458 

135  •%  34 

9IS3 

a  Arietis 

W. 

61  52  16 

9196 

6rj  40  49 

9188 

65  29  34 

9189 

67  18  29 

9175 

Jupiter 

W. 

45  41  5:i 

9198 

47  30  24 

9191 

49  19    5 

9184 

51     7  56 

9178 

Aldebamii 

W. 

31  56  32 

9371 

33  40  48 

9344 

:»  25  43 

9391 

37  II   12 

99Ba 

Reguliis 

E. 

50    1  2*2 

9157 

48  11  49 

9151 

46  22    7 

9146 

44  32  18 

914S 

Spica 

E. 

101    0  31 

9146 

102  10  42 

9141 

100  20  45 

9135 

98  30  :39 

9131 

Saturn 

E. 

10()  10  57 

9149 

104  21   12 

9143 

102  31   18 

9137 

100  41    15 

9198 

17 

a  Arietis 

W. 

76  25    8 

9153 

78  14  46 

9151 

80    4  28 

9149 

81  54  13 

9147 

Jupiter 

W. 

60  14    8 

9  J  57 

62    3  40 

9155 

6:3  53  15 

9153 

i)5  42  5:3 

9159 

Aldebaraii 

W. 

46    4  53 

9933 

47  52  32 

9993 

49  40  25 

9916 

51  28  29 

9910 

Spica 

E. 

89  18  29 

9119 

87  27  48 

9110 

85  37    4 

9109 

83  46  18 

9106 

Saturn 

E. 

91  29  19 

9113 

89  38  40 

9119 

87  47  59 

9111 

85  57  16 

9109 

18 

a  Arietis 

W. 

91     3    7 

9151 

92  52  49 

9154 

i>4  42  26 

9157 

96  31  58 

9161 

Jupiter 

W. 

74  51   11 

9155 

7(;  40  46 

2158 

78  30  17 

9161 

80  19  43 

9165 

Alc1el>araii 

W. 

60  30  3() 

9194 

62  19  12 

9194 

64    7  48 

9196 

65  56  23 

9196 

Spica 

E. 

74  32  2(> 

9119 

72  41  45 

2115 

70  51     8 

9118 

69    036 

9199 

Saturn 

E. 

76  4t3  35 

9114 

74  52  57 

9116 

73    2  23 

9190 

71   11  54 

9194 

A 11  tares 

E. 

120  26    3 

9111 

118  35  21 

2114 

116  44  43 

9117 

114  54  10 

9191 

19 

a  Arietis 

W. 

105  37  46 

919Q 

107  2(3  26 

9900 

109  14  5,3 

9909 

111     3    7 

9918 

Jupiter 

W. 

89  25    8 

9194 

91   13  45 

9901 

93    2  11 

9909 

94  50  25 

9918 

Aldebfiniii 

W. 

74  58  18 

9216 

76  46  21 

iK23 

78  34  14 

9331 

80  21  56 

9938 

Pollux 

W. 

31     1  43 

9155 

32  51   19 

9162 

34  40  44 

9169 

36  29  58 

9177 

Spica 

E. 

59  49  42 

9149 

57  59  58 

9157 

5(>  10  26 

9165 

54  21     6 

9174 

Saturn 

E. 

62     1   19 

9153 

60  11  41 

2161 

58  22  15 

9170 

56  3:3    2 

9178 

AnUires 

E. 

105  4:t  10 

9149 

103  5:3  25 

9157 

102    3  52 

9165 

100  14  31 

9179 

UO 

Jupiter 

W. 

10:}  48    2 

9270 

105  34  45 

9283 

107  21   10 

9995 

109    7  17 

8109 

AI(I<;lmniii 

W. 

89  17  13 

9i87 

91     3  31 

2300 

92  49  31 

9319 

94  a5  13 

9395 

Pollux 

W. 

45  32  47 

9927 

47  20  a5 

9939 

49    8    5 

9950 

50  55  18 

9963 

Spica 

E. 

45  17  56 

9935 

43  30    6 

2237 

41  42  :w 

9949 

39  55  18 

9969 

Saturn 

E. 

47  30  :w 

9933 

45  43    0 

9946 

43  55  41 

9960 

42    8  42 

9974 

AiitJires 

E. 

91   11   12 

9993 

89  23  19 

!»35 

87  35  44 

9947 

85  48  27 

9960 

21 

Aldel>araii 

W. 

103  18  45 

9398 

105    2  2.} 

9414 

106  45  38 

9431 

108  28  29 

9448 

Pollux 

W. 

59  46  ai 

9332 

61  31  46 

9346 

(>;)  16  38 

9309 

65     1     8 

9378 

:vL 
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Oi&ESBNWICH  M£A2sr  TIME. 


LUHAR  BIftTANCES. 

Midiiight. 

XVii^ 

of 
IMC 

XVHP* 

P.L. 

or 
Dir 

XXIb* 

14 

Bl7lf 

W. 

lid  m  58 

«7« 

111  56  31 

»6« 

113  36  35 

t5£0 

115°  16  3U 

B40 

a  Arieiitf 

^V- 

b;)  ijd  9d 

IHft 

65    6  32 

9a» 

86  46  57 

9&^ 

88  27  37 

9&I4 

w. 

40  2!l  :i4 

fOi 

42  14  41 

nso 

44    D  12 

£»& 

45  46    4 

491 

I'olllJX 

K. 

:j|  57    3 

mi 

33    9  47 

9X19 

31  32  18 

9991 

29  ;*4  m 

«E93 

Kf^gtllllH 

E. 

71  4*i    4 

»« 

OU  54  50 

»4I 

68    7  2a 

txit 

m  19  42 

9939 

15 

Btiif 

wJ 

t^l  40    4 

3«W 

125  2r  22 

9i» 

127    2  51 

tin 

128  44  m 

9f71& 

(I  ArioliM 

W, 

1M(  Bi  53 

S47I 

m  2H  42 

947* 

100  17  3*1 

9470 

101  59  27 

9107 

W. 

M  40  lt{ 

n» 

5ti  27  52 

«S9 

58  15  46 

»I3 

60    3  54 

»IN 

JliriTKK 

w. 

m  till  5^^ 

9a» 

40  17  32 

vsa 

42    5  96 

tfM 

43  K\  m 

»ea 

ftep^ftiiJH 

15, 

57  (8    a 

»Ji» 

55  2y    S\ 

9174 

5:)  40    3 

91« 

51  50  47 

919* 

8fiica 

i:. 

Ml    13    4 

9171 

tm  28  57 

9107 

10;  3!l  30 

9I» 

105  50  10 

9153 

BATCftK 

K, 

tia  !I8  11 

«in 

III  00    11 

9170 

\m  4U  56 

9IO 

108    0  32 

91^ 

in 

Bvn 

w. 

m  14  53 

•«« 

13d  57  18 

94« 

140  3i*  47 

940 

142  22  20 

»«4t 

1  o  ArtDiirt 

w. 

tlS^    7  34 

9170 

70  56  47 

tia^ 

72  46    8 

9101 

74  35  a5 

9157 

JcTFfTP^Il 

w. 

5^  5<J  56 

9173 

54  46    4 

9)09 

m  35  10 

9Pi4 

58  24  41 

9I£I 

Alttiibiuriiii 

w. 

:^  57  II 

ais:} 

40  43  35 

SMt 

12  ;tO  22 

tiS4 

44   17  21» 

XM3 

1  KrKdliut 

H- 

4i  4*i  33 

9J3a 

40  52  32 

9131 

tt»    2  17 

9t33 

37  12    8 

9131 

K. 

1«0  40  25 

91 SS 

!>4  50    5 

■191 

92  51)^ 

9119 

91     9    6 

9115 

^AtDRN 

E. 

U8  SI     5 

9197 

U?     0  47 

9193 

»5  10  *Zl 

9119 

i^l  19  53 

tllO 

17 

a  Ari«ltH 

W. 

Ki  41    0 

9147 

85  m  48 

91 47 

87  23  36 

9147 

ftl  13  23 

9149 

JtrriT^a 

W. 

ii7  :ri  ;i:j 

9iSl 

m  *n  14 

9159 

7t   II  54 

91d3 

73    1  :I3 

91^ 

Aldi?(iiiniti 

W, 

5:)  li»  4^i 

9SIH 

55    5    3 

ttioa 

56  53  30 

9t«B 

58  42     1 

^iVU 

SpkM 

K> 

81  55  31 

9197 

80    4  43 

9I0« 

78  13  56 

tioo 

76  %\  10 

91111 

BATUmn 

H. 

84    (i  ai 

9109 

82  15  45 

9109 

80  35    0 

fllO 

78  m  16 

91  tt 

18 

a  ArieiJti 

W. 

1>@  ttl  24 

9t«S 

100  10  43 

tITl 

101  51>  53 

ttTI 

103  48  54 

91 M 

JtlplTKA 

W, 

m  11  a 

91C9 

m  58  17 

9174 

85  47  23 

9109 

87  3ir  20 

mm 

Alilebttnn 

W. 

Ii7  41  5*J 

9190 

m  :i3  35 

flW9 

71  31  a 

mm 

73  10    7 

9911 

Bpka 

E. 

f?  H)   10 

9196 

65  1t>  51 

9PI 

63  29  m 

91J7 

61  39  36 

1143 

Bat  out 

K. 

f^)  31  ai 

9t8e 

67  31   15 

9134 

65  41     7 

913V 

63  51     8 

9149 

ADlum 

E. 

ii:t  n  4:1 

919& 

III    13  3i 

91 » 

109  2:1    9 

9131 

107  33    5 

9149 

ll» 

frArkliH 

W, 

112  51     7 

«» 

114  m  51 

^40 

1 16  26  19 

«)S| 

118  13  30 

99^4 

W, 

t»tp  38  ^» 

1837 

m  m  n 

9Sy7 

100  13  45 

9917 

103     1     2 

9^9 

Altlebwuii 

w. 

H^i    tl  27 

^iM7 

m  m  45 

1«0 

85  43  49 

99M 

87  :w  lfi\ 

9!fi7 

rolhix 

w. 

:w  1t»    U 

9tni 

40    7  4ti 

919S 

41  56  m 

990& 

43  44  43 

091ft 

HjMrA 

K.I 

5i  at  5£l 

9110 

50  43  <; 

9193 

48  54  37 

9509 

47    6    3 

l^U 

Batukji 
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OBBECrWICH  MEAN  TIME. 


LUNAR  DISTAHCES. 

1 

• 

p.r*. 

P.L. 

P.I* 

P.U 

of  O^^wt. 

Midnight 

or 

XV^ 

XVlUh* 

XXlt 

•r 

35 

RtflllUfl 

W, 

d  H&  sTt 

tMa 

gfs^  e 

ml^ 

vS  6  8 

OTi 

D/3r5l 

m$ 

8ptea 

W. 

a**  5.1 5?i 
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37  25  43 

»ie 

38  57  49 

•nt 

40  29  40 
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wm 
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«z  AquttlQ 

E. 

58  31  58 

4$H3, 

57  24  12 

499&! 

50  17  15 

€m 

55  11   10 

«ut 

VRIVI7i 

K. 

75  24  18 

9»a' 

73  58  mi 

3XM 

72  33  12 

3Mi 

71    7  57 

401 

Fomjilluiitl 

E. 

80  40  57 

3901 

79  20  41* ; 

SDH 

77  54  54 

3SM 

70  29  13 

304 

Bon 

E- 

115  44  in 

anw 

114  21     2 

30M 

112  58    0 

ssm 

lit  35    8 

3X71 

97 

W. 

114    0  27 

3MT 

115  35  41 

3003 

117    4  48 

30U 

1 18  33  49 

M9 

W- 

m    5  45 

35«l 

01  35    8 

304i 

m    4  24 

30&I 

04  33  34 

M6< 

1   E^ATUKJI 

W, 

m    1  3:) 

3QIQA 

01  31   13 

SKti 

m  0  40 

3a3S 

m  30  14 

3H] 

M4Ri 

E. 

37  rfJ  :i8 

33M 

iVi  50    0 

3349 

31  32  43 

3350 

33    9  29 

3»7 

'  <T  AqtUlM 

E, 

4<1  55    2 

fTTO 

48  55     1 

48se 

47  50  12 

«H 

40  58  mi 

M&a 

Venus 

E. 

(M     4  2^1 

wm 

m  40  11 

33ia 

61   16    3 

3313 

59  52    5 

3310 

FotnalhAUt 

E. 

m  23  50 

3388 

07  50  30 

KM 

m  35  17 

3306 

65  11   10 

3319 

Son 

E, 

101  43    0 

3IH 

103  21     5 

3490 

101  59  11 

349» 

too  :v  23 

3ai 

30 

ftpiet 

W. 

71  58  13 

3VAi 

73  20  5f) 

3071 

74  55  44 

3t73 

76  24  27 

3m 

HATiyaif 

W. 

71  50  28 

3fl&4 

73  25  34  i 

306a 

74  54  m 

1034 

76  23  42 

mtm 

Antan*!! 

W. 

30    4   VJ 

308!^ 

27  33    n 

ar7l 

2!i     1  51 

son 

30  :to  34 

3»T3 

Miiift 

E. 

2<»  15  [!l 

33»3 

24  52  54 

34oe 

2r(  30  37 

340e 

22    8  2SI 

3411 

Vitntjf 

E. 

51  5:1  Wt 

330, 

51  30  mi 

33l« 

50    7  23 

300^ 

48  44  12 

nu 

FMnalbaut 

E- 

58  14  VJ 

3371 

5^!  51  35; 

3»S 

55  29    5 

34(ttl 

54    6  4!f 

3413 

Suit 

E. 

m  4^1  3:) 

Mie 

92  28    9 

34fT 

91    a  40 1 

344t 

ei)  45  25 

3440 

m 

Spic« 

W. 

S)  48    4 

30«9 

m  10  52 

30A 

80  45  44 

3013 

88  14  mi 

30it 

S^TVAIi 

w. 

83  4i>    5 

3Q&L 

85  18  15 

3IN9 

m  47  27 

30«i 

m  16  43 

3M4     , 

AntKm 

w. 

37  54  15 

SUM 

m  23    4 

h     ?f^|ft 

40  51  56 

3eii 

42  20  52 

.3M«     ' 

Vcjiut 

E. 

41  4U    3 

3Q«T 

40  2(>    9 

33« 

m>    3  17 

33n 

37  40  27 

xm 

Pimwlh«ut 

E. 

47  19  25 

siai 

45  58  51  ; 

XilO 

44  38  m 

3a3t 

43  18  49 

aau 

So« 

E. 

82  58  m 

M4& 

81  :*7    9 

3441 

80  IS  39 

343S 

78  54    6 

3434 

m 

8atii«]| 

W, 

95  44  ^ 

wia 

m  14  10 

30 1^ 

98  44     8 

30M 

100  14  11 

mm 

lAfiin 

W. 

!k5  40  27 

303A 

97    9  50 

3030 

98  mi  ;t2 

300 

100    9  16 

mn 

AniQftt* 

W, 

411  m  44 

sags 

51    to  13' 

309» 

52  45  50 

3oat 

54  15  ai 

3»jr.  ' 

Vehhi 

E. 

30  40  40 

33ffl 

211  21  10 

33KT 

28    1  m» 

xm 

20  mi  13 

jm»  ' 

l*'kMllll1J|«1Jt 

E, 

30  47     1 

3fJI7 

35  30  32 

37n 

34   N  50 

38H 

m  0  2 

3(^4 

Bvn 

E. 

72    5    4 

Mie 

70  42  57 

»ei 

09  20  42 

33»4 

G7  58  19 

OV 

II 

BATDiUt 

W. 

107  47    1 

tfiU 

100  18    0 

WW 

110  49  ^ 

wm 

112  20  SO 

mm 

Antmc 

W. 
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AT  GRFiBNWIOH  APPARENT  NOON. 

i 
1 

1 

1 
1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 

Paasing 
Heridiaii. 

Xqofttiooor 

to  be 
Added  to 

DiflllK 

IHev. 

Apparent 
Right  AMsension. 

DIff.  for 
IHonr. 

Apparent 
Declination. 

DIff.  for 
IHoar. 

Semi, 
diameter. 

Sobtraotod 

ftom 
Appareoft 

Time. 

SUN. 
Moil. 
Tues. 

1 
2 
3 

b      m       » 

0  43  11.92 
0  46  50.45 
0  50  29.12 

0.103 
0.108 
0.115 

N.  4  38'  52.0 
5     1  57.1 
5  24  56.9 

+57"8I 
57.60 
57.37 

16    2!08 
16     1.80 
16     1.52 

64^53 
64.55 
64.57 

m       H 

3  51.94 
3  33.96 
3  16.13 

0*782 
0.746 
0.740 

Wed. 
Thur. 
Frid. 

4 
5 
6 

0  54    7.96 

0  57  46.96 

1  1  26.16 

0.12*2 
0.120 
0.137 

5  47  51.1 

6  10  39.3 
6  33  21.1 

+57.13 
56.87 
56.50 

16     1.24 
16    0.97 
16    0.69 

64.59 
64.62 
64.65 

2  58.46 
2  40.96 
2  23.65 

0.733 
0.7« 
0.717 

Sat. 

SUN. 

Moil. 

7 
8 
9 

1     5     5.56 
1     8  45.18 
1   12  25.03 

0.1 4G 
0.156 
0.106 

6  55  56.1 

7  18  24.0 
7  40  44.4 

+56.30 
56.00 
5.'».60 

16    0.42 
16    0.15 
15  59.88 

64.68 
64.71 
64.75 

2     6.54 
1  49.65 
1  32.99 

0.708 
0.699 
0.660 

Tues. 
Wed. 
TUur. 

10 
11 
12 

1   16     5.13 
1    19  45.49 
1  23  26.13 

0.176 
0.187 
0.100 

8    2  57.0 
8  25     1.4 
8  46  57.3 

+55.35 
55.00 
54.64 

15  59.62 
15  59.35 
15  59.09 

64  79 
64.83 

64.88 

1   16.58 
1     0.43 
0  44.56 

0.678 
0.607 
0.666 

Frid. 

Sat. 

SUN 

13 
14 
15 

1  27     7.06 
1  30  48.30 
1  34  29.88 

0.212 
0.225 
0.230 

9     8  44.2 
9  30  21.9 
9  51  50.1 

+54.26 
53.87 
53.47 

15  58.82 
15  58.56 
15  58.30 

64.92 
64.97 
65.03 

0  28.98 
0  13.71 

0.643 
O.630 
a6l6 

0     1.23 

Mon. 
Tues. 
Wed. 

16 
17 
16 

1  38  11.79 
1  41  54.06 
1  45  36.71 

0.254 
0.260 
0.285 

10  13     8.4 
10  34  16.5 
10  55  14.1 

+.53.05 
52.62 
52.17 

15  58.04 
15  57.78 
15  57.52 

65.08 
65.13 
65.19 

0  15.83 
0  30.08 
0  43.94 

0.601 
0.586 
0.570 

Thur. 
Frid. 
Sat. 

19 
20 
21 

1  49  19.75 
1  53     3.21 
1  56  47.09 

0..302 
0.310 
0.338 

11   16    0.9 
11  36  36.7 
11  57     1.0 

+51.71 
51.24 
50.77 

15  57.27 
15  57.01 
15  56.75 

65.25 
65.31 
65.38 

0  57.42 

1  10.48 
1  23.12 

0.553 
0.535 
0.517 

SUN. 
Mon. 
Tnes. 

22 
23 
24 

2     0  31.42 
2     4  16.21 
2     8     1.48 

0.357 
0..376 
0.306 

12  17  13.6 
12  37  14.2 
12  57     2.5 

+50.28 
40.77 
40.25 

15  56.49 
15  56.23 
15  55.97 

65.44 
65.51 
65,58 

1  35.31 
1  47.04 
1  58.30 

0.406 
0.470 
0.450 

Wed. 
Thur. 
Frid. 

25 
26 

27 

2  11  47.24 
2  15  33.50 
2  19  20.28 

0.417 

0.438 
0.400 

13  16  38.2 
13  36     0.9 
13  55  10.4 

+48.71 
48.16 
47.61 

15  55.72 
15  55.47 
15  55.22 

65.65 
65.72 
65.79 

2    9.06 
2  19.33 
2  29.08 

0.438 
a4l7 
0.305 

Sat. 

SUN. 

Mon. 

28 
29 
30 

2  23     7.58 
2  26  55.42 
2  30  43.81 

0.482 
0.505 
0.528 

14  14     6.2 
14  32  48.2 
14  51   15.9 

+47.04 
46.46 
45.86 

15  54.97 
15  54.72 
15  54.47 

65.86 
65.94 
66.01 

2  38.31 
2  47.00 
2  55.15 

0.373 
0.351 
0.328 

Tues. 

31 

2  34  32.74 

0.551 

fN.15     9  29.0 

+45.24 

15  54.23 

66.09 

3    2.75 

0.305 

Note.— Th« 

)  mean  time  of  iieni 

idiometor 

pasulng  may  be  found  by  si 

tbtracting  0M8  from  th 

B  sidereol  tiioe 

, 

Th< 

9  8ign  -f  preflrod  i 

4>  the  hoi 

irly  change  of  declination  ind 

icates  that  north  declin 

ations  are  inem 

Maiag. 
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AT  OBBBNWIOH  MEAN  NOON. 


THE  SUN'S 


BigkiAMMslMi. 


DiCfor 
IHMir. 


ApftNBl 


DiC 
1 


SfMtloa*r 
TtaM, 

8obCn«l«d 


IfMBTIm*. 


DiftfiM 

1  Hoar. 


Tian, 

•r 
BiglitAta— itoa 

•r 

MMBStta. 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 

27 

28 
29 
30 

81 


0  43  11.34 

0  46  49.91 

0  50  28.63 

0  54    7.50 

0  57  46.55 

1  1  25.79 

1  5    5.23 

1  8  44.90 

1  12  24.79 

1  16    4.93 

1  19  45.33 
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OBBBNWIOH  MEAN  TIME. 


THE  MOOITS  BIGHT  ASCENSION  AND  DECLINATION. 
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L.DNAR  DISTANCES.                                                                        i 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN*S 

i 

1 

1 

1 

• 
o 

1 

1 

2 
3 

Sidereal 

Time  of 

Semi. 

diameter 
Paasiiig 
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Tim«, 

to  be 

Sabtiaetod 

ftwn 

ApparMt 

Time. 

Diftlbi 
IBmr. 

Apparent 

Diff.  for 
IHonr. 

Apparent 
DeollnaUon. 

Diff.  for 
IHonr. 

Semi- 
diameter. 

Toes. 
Wed. 
Thur. 

li     m        H 

2  34  32.74 
2  38  22.22 
2  42  12.27 

9.551 
9.574 
9.597 

N.15    9  29'!0 
15  27  27.2 
15  45  10.1 

-H5!24 
44.61 
43.97 

15  54.23 
15  53.99 
15  53.76 

66*09 
66.17 
66.25 

m        a 

3     2.75 
3     9.80 
3  16.30 

0.305 
0.288 
0.259 

Frid. 
Sat 

SUN. 

4 
5 
6 

2  46     2.87 
2  49  54.04 
2  53  45.78 

9.620 
9.644 
9.668 

16     2  37.4 
16  19  48.8 
16  36  44.0 

+43.31 
42.65 
41.96 

15  53.53 
15  53.30 
15  53.08 

66.33 
66.41 
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3  22.23 
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3  32.41 
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0.189 

Mon. 
Tues. 
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7 
8 
9 
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3  1  30.95 
3     5  24.38 

9.69J 
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9.738 

16  53  22.5 
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17  25  48.5 

-1^41.26 
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66.73 

3  36.65 
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Frid. 
Sat 

10 
11 
12 

3     9  18.36 
3  13  12.91 
3  17     8.02 

9.761 
9.784 
9.808 

17  41  35.3 

17  57     4.3 

18  12  15.1 

+39.08 
38.33 
37.57 

15  52.22 
15  52.02 
15  51.82 

66.81 
66.90 
66.98 

3  46.02 
3  48.02 
3  49.47 

0.095 

•  0.072 

0.049 

SUN. 
Mon. 
Tue«. 

13 
14 
15 

3  21     3.68 
3  24  59.90 
3  28  56.67 

9.831 
9.854 
9.877 

18  27    7.6 
18  41  41.3 
18  55  56.1 

+36.79 
36.00 
35.21 

15  51.62 
15  51.42 
15  51.23 

67.06 
67.14 
67.22 

3  50.36 
3  50.70 
3  50.48 

0.0« 
0.002 
0.021 

Wed. 
Thur. 
Frid. 

16 
17 
18 

3  32  54.00 
3  36  51.89 
3  40  50.32 

9.900 

9.92:j 

9.946 

19     9  51.6 
19  23  27.7 
19  36  44.1 

+34.41 
33.59 
32.76 

15  51.04 
15  50.85 
15  50.67 

67.30 
67.38 
67.46 

3  49.71 
3  48.38 
3  46.51 

0.044 
0.067 
0.090 

Sat. 

SUN. 

Mod. 

19 
20 
21 

3  44  49.31 

3  48  48.85 
3  52  48.93 

9.969 

9.992 

10.015 

19  49  40.6 

20  2  16.8 
20  14  32.6 

+31.93 
31.08 
30.22 

15  50.49 
15  50.30 
15  50.12 

67.54 
67.62 
67.70 

3  44.08 
3  41.12 
3  37.60 

0.112 

o.i:)5 

0.158 

Tues. 
Wed. 
Tbur. 

22 
23 
24 

3  56  49.55 

4  0  50.71 
4     4  52.40 

10.037 
10.059 
10.081 

20  26  27.7 
20  38     1.9 
20  49  15.0 

+29.35 
28.48 
27.60 

15  49.95 
r5  49.77 
15  49.60 

67.78 
67.85 
67.92 

3  33.55 
3  2a96 
3  23.84 

0.180 
0.202 
0.224 

Frid. 

Sat 

SUN. 

25 
26 
27 

4     8  54.62 
4  12  57.35 
4   17     0.58 

10.103 
10.124 
10.145 

21     0     6.7 
21   10  36.8 
21  20  45.1 

+26.70 
25.79 
21.88 

15  49.43 
15  49.27 
15  49.10 

67.99 
68.06 
68.12 

3  18.20 
3  12.04 
3    5.38 

0.246 
0.267 
0.288 

Mod. 
Tues. 
Wed. 
Tbur. 

28 
29 
30 
31 

4  21     4.31 
4  25     8.52 
4  29   13.19 
4  33  18.31 

10.165 
10.185 
10.204 
10.222 

21  30  31.3 
21  39  55.3 
21  48  56.7 
21  57  35.5 

+2:1.96 
23.03 
22.09 
21.14 

15  48.94 
15  48.79 
15  48.64 
15  48.49 

68.19 
68.25 
68.31 
68.37 

2  58.24 
2  50.61 
2  42.51 
2  33.98 

0.-308 
0.328 
0.347 
0.365 

Frid. 

32 

4  37  23.85 

10.240 

N.22     5  51.4 

+20.18 

15  48.35 

68.43 

2  25.02  1 

0.382 

NoTB — The  B 

aean  time  of  seraid 

iameter  p 

aftsing  may  bo  found  by  aubt 

raoting  0M8  from  the  a 

Jdenaliiaie. 

The  c 

lign  +  prefixed  to 

the  hoar] 

y  change  of  declination  indi 

oates  that  north  deoUna 

tiona  are  Inera 

iming. 
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AT  QREBUWICH  MR  AN  KOOIT, 

THE  SUN'S 

i 

m 

M««a  TIM*. 

lllaan 

or 

•r 

Die  for 
1  Hoar. 

Apfanat 

mmut 

1  Hour. 

ToflB. 

Wed. 
Tbar. 

1 

2 
3 

h       HI        « 

2  34  33/i2 
2  m  22.73 
2  42  12.79 

ft 
fl.Kif 

N.  15^    9'3L3 
15  27  29.6 
15  45  12.6 

44.CI 
4.1.96 

3    2!?? 
3    9.82 
3  16.31 

0/iSy 

2  37  35.99 
2  41  32.55 
2  45  29.10 

Frid. 
8UN. 

4 

6 

2  46    3.41 
2  49  54.60 
2  &3  40.35 

0.S9O 

16    2  39.9 
16  19  51.3 
16  36  46,5 

+43.30 
49.64 
4I.!I5 

3  22.25 
3  27,62 
3  32.42 

0.«36 
0.109 

2  49  25  66 
2  53  22.22 
2  57  18,77 

Hon. 
Tu«ti, 
W«d. 

7 
8 
9 

2  57  38.67 

3  I  3L54 
3     &  24.96 

9.7H 
9.738 

16  53  25.0 

17  9  46,6 
17  25  51.0 

+41.^5 
40.&I 

3  36,66 
3  40:14 
3  43.46 

l)J4J 
OJIB 

3     1   15.33 
3     5  11.88 
3    9     6.44 

Tbnr. 
Frid. 

Sat 

10 
11 

t2 

3    9  16.97 
3  13  13.53 

3  17    8.et 

9,761 

17  41  37.8 
17  57     6.7 
16  12  17.6 

:i8.:t3 

3  46.03 
3  46,03 
3  49.47 

O.OSTi 
l»*07^ 
(».04!l 

3  13     5.00 
3  17     1.56 
3  20  56.11 

SUN. 
Mod. 
'nies. 

13 
14 
16 

3  21     4.31 
3  25    0.53 
3  28  57.30 

0.831 

9mi 

18  27    9.9 
16  41  43.6 
16  55  58.4 

+36.7Cf 
35.'2t 

3  50.36 
3  60.70 
3  50,481 

0.009 
0.02! 

3  24  54.67 
3  28  51.23 
3  32  47.78 

Wed. 
Thttr. 
Frid. 

16 
17 
16 

3  32  54.64 
3  36  52.52 
3  40  50  95 

9-90& 

'    19     9  53.9 
19  23  29^ 
19  36  4GSi 

434.41 
33.5f> 
33.70 

3  49.70; 
3  48.38 
3  46.50 

0.D44 
0,007 
0.090 

3  36  4-1,3^1 
3  40  40,90 
3  44  37.45 

ill 

19 

2a 

21 

3  44  49.93 
3  48  49.46 
3  52  49.53 

19  49  42.6 

20  2  18.7 
20  14  34.4 

1^31  .mi 

3IJIH 

3  4406, 
3  41,11 
3  37.59 

0.112 
0.135 
0.I5H 

3  46  34.01 
3  52  30.57 
3  56  27 J3 

Toea. 
Wed. 
Thar. 

23 
24 

3  56  50.15 

4  0  51.29 
4     4  52.98 

)0,037 

20  26  29,5 
20  38    3,6 
20  49  16.6 

2l^4«j 
«7,60| 

3  33.54 
3  28.95 
3  23.^ 

0,180 
0.90^J 
0.2M 

4     0  23,66 
4     4  20.24| 
4    6  16.80 

Frid. 

auif. 

25 

27 

4    S  55lI7 
4  12  57.69 
4  17     1.11 

lo.ioa 

I0.l'il 

21     0    8J2 
21   JO  38.2 
21  20  46.4 

+%J0 
2&.70 
24.88 

3  18.19 
3  12.03 
3     5.37 

0.240 
0.957 
0.2bM 

4  12  13.36 
4  16    9.92 

4  20    6.47 

Hon. 

TlMi^ 

Wed. 
Thar. 

28 
29 
30 

31 

4  21     4.6] 
4  25    9.00 
4  29  13.65; 
4  33  16.74 

10,184 

21  m  32.5 
21  39  50.4 
21  48  57.8 
21  57  36.4 

+93.M 
21. i4 

2  56.22 
2  50,59 
2  42.50 
2  33.96 

0.308 

0,.1I7 
0.36fi 

4  24     3,03 
4  27  59  59 
4  31  56.15 
4  35  52,7! 

Frid. 

m 

4  37  24.26 

I0,ii:i!l 

N.22    5  52.2    ^WJS 

2  25.00 

0,38a 

4  39  49.27 

Thai 

anil 

in  n&ao  an, 

ftjr  ^  Matnn^vt  tli9  mvm>  h  flu 

tUttt  anrtli  dtfoU 

ttsttoat 

IHC  for  1  H«Nr. 
ftah^  Ui.| 
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Ill 


AT  GREENWICH  MEAN  NOON. 

4 
1 

i 

THE  SUN'S 

* 

TK01E  LONQITtTDS. 

« 

ariJ3« 
Radiiu  Vector 

Umm  TfBM 

1       & 

DiiE  ioT 
IHoor. 

LATITUDE, 

of  the 

1 

#f 

X 

X' 

1 

121 

4\     4  27^3 

4    14^4 

HhM 

~  0.31 

0.00352  IS 

+4r>.5 

b       m        a 

21    18  53  92 

2 

122 

42     2  38.4 

2  25.4 

145.4:1 

0.17 

0.0036304 

44.9 

21    14  58.01 

3 

123 

43    0  47,9 

0  34.8 

U&M 

-  0.04 

0.00:i7373 

44.2 

21    11     2.10 

4 

124 

43  58  55.9 

58  42.6 

\4nM 

+  0.08 

0.0038424 

+43.4 

21     7     6.19 

r> 

125 

44  57    2.1 

56  48.7 

145.^1 

0.19 

0.0039458 

42,7 

21      3  10/28 

6 

126 

45  55     6.9 

54  53.3 

145.16 

0.28 

0.0040475 

42.0 

20  59  14.37 

7 

127 

46  53     9.9 

52  56.1 

145.09 

-f  0.34 

0.0041473 

-1-41.2 

20  55  18.46 

8 

128 

47  51   1L2 

50  57,3 

145.02 

0.38 

00042454 

40.5 

20  51  22.55 

9 

129 

48  49  10.7 

48  56.6 

I44.fl4 

039 

0,0043417 

39.9 

20  47  20.64 

10 

130 

49  47    8.4 

46  54.2 

114.37 

+  0.36 

ooom:^4 

+39.2 

20  43  30.T2 

11 

131 

50  45    4.2 

44  49.S 

t44.7£> 

0.3! 

0.0045-^97 

38.5 

20  39  34,8  i 

13 

132 

51  42  58,3 

42  43,7 

144.71   1 

0,23 

0.0046213 

37.0 

20  35  38.90 

13 

133 

52  40  50.6 

40  35.9 

144.04 

+  0.13 

0.0047115 

+37,4 

20  31  42,99 

It 

lai 

53  38  41,2 

38  26.3 

1 44. ,17 

+  0.01 

0.0O48OO6 

36.9 

20  27  47.06 

15 

135 

54  36  30.0 

36  15.0 

U4.50 

—  0.12 

0.0048885 

36.4 

20  23  51.17 

IG 

136 

55  34  17.2 

34     2.0 

144.43 

-  0.25 

0.0019752 

+:j6.o 

W  19  55.26 

17 

137 

5B  32    2.8 

31  47,4 

144.37 

0.38 

0.0050609 

35.5 

20   15  59.35 

16 

138 

57  29  46.9 

29  3L4 

[44.31   ! 

0.50 

00051457 

35,1 

20   12     3.44 

19 

1^ 

58  27  29.5 

27  13.8 

144.25 

-  0.61 

0.0052296 

+34.8  ! 

20     8    7,52 

20 

140 

59  25  10.7 

24  54.8 

144,19 

0.69 

0XK>53I26 

34.4 

20     4  11.01 

21 

HI 

60  22  50.7 

22  3^4.6 

144.14 

0.74 

00053946 

33.9 

20     0  15.70 

22 

142 

61  20  29.6 

20  13.4 

!44.ft!> 

^  0.77 

0,0054755 

+33,5 

19  56  19.79 

23 

143 

62  18     7.2 

17  50.8 

144.05 

0.76 

00055553 

33.0 

19  52  23,88  1 

24 

144 

63  15  43.9 

15  27.3 

144.01 

0.72 

0,0056340 

32.6 

19  48  27.96 

25 

145 

64  IS  19.6 

13    2.8 

143.97 

--0.66 

0.0057114 

+32,0 

19  44  32.05 

26 

146 

65  10  54.4 

10  37.4 

)43.D3 

0  57 

0.0057875 

31,3 

19  40  36.14 

37 

147 

m    8  28.3 

8  11.2 

I43.e'.» 

0.46 

0,0058619 

30,6 

19  36  40.'23 

28 

148 

67     6     1.3 

5  44.0 

143.80 

-  0.34 

1  0.00593^16 

+20.9 

19  32  44.32 

29 

149 

G8     3  33.5 

3  16.0 

I4:).B3 

0.21 

0.0060055 

20.1 

19  28  48.40 

no 

150 

69     1     5.0 

0  47.3 

143.79 

-0.07 

0.0060743 

28,2 

19  24  52.49 

31 

151 

69  58  35.6 

58  17.7 

143.7.'> 

+  0.05 

O0061409 

27,3 

19  20  56.58 

32 

152 

70  56     5.2 

55  47,2 

143.73 

+  0.17 

0.0062053 

+^.4 

19  17     0.67 

JfATR 

iiiiniborii  in  oalumq 

mar  J  (H.O. 

Ut  tho  tra 

o  nqiiiiiox  of  tho  data;  la  tidim 

sml'tA 

JMit  tW  I  Hour, 

^9*,a29a, 

(T^lA  II.} 
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1 

GBEEKWlCil  MEAN  TIME. 

# 

- 

jj 

THK  HOOK'S 

9 
■ 

1 

SEMmiAli^fEE, 

HOEIZOMTJX 

VAMALhAX, 

OFrKSTRAKBtt. 

AQM. 

KHM. 

Afidntglil. 

Koutt. 

IMff.  for 

muitdi^L 

1  lltHir. 

ir«d4lu  of 

iHwf. 

Em*. 

15  HBA 
15  t9.§ 

15  29^9 
15  43.2 
15  56.2 

56'  22v4 
57  10.3 
57  59.3 

2.00 

&6'46!o 

57  31,9 

58  22.9 

4*!'00 

h      m 

21  32.9 

22  7.5 
22  54.9 

m 

*^o& 

25.3 
26.3 
27.3 

1 

5 
6 

,  16    2:s 
16  12.9 
16  20.6 

16    7.9 
16  17,2 
16  23.2 

58  45.3 

59  24.2 
59  52.5 

+  I.T9 
1.49 
0.U3 

59    5.8 

59  39.8  , 

60  2.0 

0.G&  1 

23  46.4 
0  43.1 

2.17 

28.3 

29.3 

0.9 

7 
9 

16  24J» 
16  25.5 
16  22.9 

16  25.7 
16  24.6 
16  20.5 

60    8.1 
60  10,4 
60    0.6 

-0.17 
0.63 

60  109 
60    6.9 

59  51.9 

*4>.|| 
0.tl9 

1  44.7 

2  49.6 

3  54.7 

*i.73 

1.9 
2.9 
3.9 

10 
IJ 
li 

16  17  5 
16  WAi 
16     L9 

16  14.1 
16     6.2 
15  57.5 

59  41.0 
59  14.5 
68  43.7 

59  28.4 
58  59.5 
58  27.5 

-1.10 

4  56.8 

5  53.9 

6  46.1 

S.41I 
18.08 

4.9 
5.9 
6.9 

14 

i:» 

15  53,0 
15  44.1 
15  35.2 

15  4H.5 

15  :t9.6 

15  30.9 

58  11.1 
57  38.1 
57     5.6 

l,:!7 

57  54.5 

57  21.7 
56  49.8 

7  34.1 

8  19.3 

9  3.1 

1.93 
I.t4| 

79 

H,9 
9.9 

16 
17 
18 

15  26.7 
15  ia5 

15  10.9 

15  22.6 
15  116 
15    T2 

56  34.3 
56    4.4 
55  36.2 

1.13 

56  19.2 
55  50.0 
55  22,9 

1.06 

9  46.9 

10  31.8 

11  18.5 

IJ4 
1.90 

10.9 
11.9 
12.9 

21 

15    ZM 
It  57.5 
11  52.3 

15    0.5 
14  M.7 
14  50.2 

55  10.2 
54  47.1 
54  28.0 

-1.011 
0.88 
0.70 

54  58.2 
54  37.0 
51  20.3 

0.00 

o.f]a 

12    7.4 

12  58.3 

13  50.5 

a.oe 

13.9 
14.9 
15.9 

2t 

li  48.5 
11  16.4 
11  46.4 

14  47,^ 
14  46.1 
14  47.2 

54  14.0 
54    6.3 
&4    6.2 

-046 
44>.I7 

54     9.3 
54    5.3 
54     9.4 

-0.33 

0.00 

40.36 

14  42.5 

15  33  1 

16  21.5 

V.N 
2M  1 
i.!l7  1 

16.9 
17.9 
189 

«5 
tf6 

14  4S.7 
11  53.6 

15  L2 

14  50.8 

14  57J 

15  6.0 

54  14.8 

54  32.8 
56    0.6 

L3II 

&1  ^.6 

54  45.5 

55  18.2 

4e.7S 
1.16 
L&5 

17    7.5 

17  51.1 

18  33.4 

1.00 
1.78 

].?ri 

199 
209 

,  2L9 

5W 
31 

15  n.3 

15  23,8 
15  :18.0 
15  53.0 

15  17.3 
15  30.7 

15  45.4 

16  0.5 

55  37.9 

56  23,7 

57  15.7 

58  ILO 

fl.73 
2.30 

55  59.8 

56  49.1 

57  43.2 

58  38.5 

41.111 
11.30 

19  15.3 

19  58.1 

20  43.2 

21  32.1 

LT5 
l.«2 

22.9 
2:1.9 
24.9 
25.9 

m 

16    7.7 

16  14.6 

59     5.1 

42.10 

59  30.3 

+t.00 

22  26.1 

2.37 

26.9 

L- 

. 
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V. 


• 

GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                                   1 

Bmt. 

BighiAflMMiMi. 

Diltfor 
IHinate. 

Diltfor 
IMiaate. 

Hoar. 

BightAMenskm. 

Difllfor 
1  Minute. 

DeeliMftioa. 

BiCfiK 
IMiaata 

Tl 

TESDA 

T  1. 

THUESDAY  3. 

h     m      • 

• 

O         f         tt 

m 

h     m      • 

• 

o       t       m 

n 

0 

23  23  10.02 

IM» 

S.  5  50  33.6 

ISUTTS 

0 

0  56  27X)7 

9J9»6 

N.  6  34  54.8 

15:194 

1 

23  25    a95 

1.8993 

5  44  27.8 

15.117 

1 

0  58  28.46 

9.0956 

6  50  505 

15.0a 

2 

23  26  57i>2 

149098 

5  29  19.6 

15.157 

2 

1     0  30.14 

9.0304 

7    6  45.4 

I5.9I6 

3 

23  28  5li)3 

1.9000 

5  14    9.0 

15.197 

3 

1     2.32.11 

9.6969 

7  22  39.4 

1&8B9 

4 

23  30  45ii9 

1.9015 

4  58  56.0 

15.937 

4 

1     4  34.37 

9UM09 

7  38  32.5 

liJBn 

5 

23  32  40.11 

1.9094 

4  43  40.6 

15.976 

5 

1     636.93 

S4MS9 

7  54  34.6 

1&J60 

6 

23  34  34.28 

1.9033 

4  28  22i) 

15.313 

6 

1     8  39.7!> 

9.6M3 

8  10  15.6 

1&840 

7 

23  36  28.51 

1.9044 

4  13    3.0 

15.350 

7 

1  10  42i)6 
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THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATION. 
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W, 

53  :a  43 

94M 

55  15    2 

flMO 

56  TA\    7 

9&1A 

58  :f7    0 

SS(9!^ 

Satuah 

%. 

M  14    7 

9S04 

in  m  511 

9517 

30  52    U 

^£A» 

2lt  11  :u\ 

9B4* 

S^HCft 

K, 

:r7  J7  24 

tiOft 

3;t  ;k!    4 

9fi<M 

:ti  tA  57 

9&1A 

m  14     4 

ItStfi 

Autftna 

£* 

83  10  55 

9iH 

81  2U  ;£) 

9Sttl 

7£)  48  24 

ft>l9 

78    7  28 

X/Ji 
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GKEEKWIOH  MEAlf  TIME, 

1 

1 

'                                                                  hXmAR  DISTANCES. 

P,  L, 

P.I- 

P.L. 

P>L. 

14 

Kame  vul  DLrocUon   J 

Noon. 

of 

mi>* 

<tt 

VP»* 

or 

JXt». 

>r 

of  Ottl«ot. 

Dlff. 

Diff. 

iJiff. 

" 

Pollux 

W. 

60  17'  dH 

9&34 

6f  58    5 

S&«3 

d  38'  1§ 

SS53 

65  IB  id 

Eeguliis 

W. 

23  41    0> 

SS«4 

25  20  44 

S^7I 

27    0  PJ 

9577 

m  3y  46 

9964 

AntareH 

E. 

76  26  4<i 

9&3I9 

74  46  17 1 

SMI 

7:J    0     1 

9&5I 

71  25  58 

9S« 

15 

Pollux 

W, 

73  35    8 

SCOT 

75  13  S3 

9017 

76  52  25 

9696 

78  30  45 

»35 

Regulue 

W, 

36  54  34 

seal 

38  33    0 

9fl^ 

40  M   to 

flS37 

4 1  411  21 

9646 

Afitarcfi 

E, 

63    8  55 

mm 

61  30    8 

3315 

59  51  m 

9094 

58  13  11 

9<33 

IG 

PoJliix 

W. 

86  30  22 

seao 

88  IG  39 

988S 

89  53  2r> 

969? 

m  m  £1 

«»6 

Re^iiliiB 

W. 

49  56  56 

9687 

51  3:}  54 

9e9S 

53  10  40 

9704 

54  47  15 

VTl! 

A  lit;]  res 

v.. 

50    4  21 

1    a^s 

48  27  H 

xm 

46  50  12 

96a& 

45  13  m 

sem 

a  AqiiHie 

E, 

100  AU  43 

35S8 

m  2U  50 

3530 

1    98    9  50 

a&39 

m  50  10 

36a& 

17 

Pollux 

W, 

£19  ;J0  57 

0744 

101     6  32 

»757 

102  41  5*> 

9766 

104   17     8 

wm 

RegLihifl 

W. 

09  47  2:J 

STTN 

CA  22  51 

9793 

(i5  58    8 

9fni 

67  33  14 

^^m 

AtiUireii 

E. 

37  12  27 

Sr747 

35  36  m 

97Sfl 

1    34     J  23 

9761 

32  26    8 

wm 

«  Af|iiUm 

E. 

90  12  17 

3fi«a 

88  53    5 

3576 

87  34     4 

3560 

86  15  14 

sen 

td 

Kcgiihis 

W. 

75  2*1    2 

eeai 

77    0    3 

9S2» 

78  33  5:i 

9639 

80    7  32 

«N9 

Satitr^ 

W, 

25    3  12 

esfi 

2tj  36  43 

9MG 

28  10  11 

9e5e 

29  43  34 

«5S 

SfiiV^ 

w. 

21  22  m 

S«I8 

22  5<>  :itj 

3837 

24  m  2i* 

W3b 

26    4   12 

9841 

a  Acjtiilm 

E. 

79  44  31 

3GT0 

78  27  12 

36^ 

77  10  12 

3107 

75  53  32 

33VT 

Fouuxifiaiit 

E. 

106  13    8 

3Q&0 

104  43  57 

ao&5 

103  14  52 

3060 

101  45  54 

TBm 

]9 

Rcgutiia 

W. 

87  53  12 

^im 

89  25  iU 

SfiS4 

90  58  16 

9»01 

92  30  33 

»09 

EkTVRH 

W, 

37  28  ^0 

281* 

39     1    17 

9d»9 

40  33  46 

aS!3« 

43    6    7 

V05 

Sptcn 

w. 

33  50  If) 

3S8g 

35  22  57 

9SS0 

36  55  29 

9698 

38  27  51 

990S 

d  Aquilw 

E- 

69  36    2 

a«60 

68  21  51 

3678 

67    8    9 

3909 

m  54  53 

SMI 

Foinnlhniit 

E, 

91  m  56 ; 

3009 

92  54  45 

3107 

91  24i  44 

3114 

a>  58  52 

31  a 

Ma  113 

E, 

100  14  5n 

^m 

98  47  21 

3138 

97  19  58 

3147 

95  52  45 

3154 

20 

S  ATI' Elf 

W. 

49  45  42 

m^ 

51    17  12 

9D46 

53  48  33 

99^ 

54  19  46 

9956  1 

S\uca. 

W, 

46    7  15 

9SM3 

47  38  m 

9Q&a 

49    *J  55 

9057 

50  41    2 

9S64 

o  Aqiiilie 

E, 

59  57  52 

1137 

58  48  2(? 

4183 

57  39  44 

4333 

56  31  49 

tl85 

Forn»lljaut 

E. 

82  41  m 

3165 

81  15    7 

3173 

79  48  26 

3183 

78  21  56 

31»3 

Mar$« 

E. 

m  3r)  3 

m$4 

87  V2  47 

3-!0a 

85  46  40 

3QO0 

84  20  42 

3916 

a  Pegnsi 

E. 

104  10  40 

tmi 

im  45  35 

3^7 

101  20  33 

3961 

m  55  36 

3365 

y] 

Satl-rw 

W. 

01  53  48 

9990 

G3  24  13 

S906 

64  54  31 

3003 

66  24  41 

3007 

Spiai 

W, 

58  11  28 

S997 

59  44  45 

3003 

61   14  54 

3009 

62  44  56 

36J& 

a  Aqnllie 

E. 

51     5  :t3 

^6t4 

50    3  20 

4693 

49    2  15 

4780 

48    2  22 

4^4 

ForTi.-ilhnnt 

E. 

71   Pi  25 

394-1 

m  47    8 

33:^ 

fiB  22    4 

tme 

1M>  57  13 

W77 

Mars 

E, 

77  12  59 

33^3 

75  47  51 

3958 

74  22  50 

3965 

72  57  57 

397« 

a  Pogasi 

E< 

U3  52    9 

3200 

tU  27  46 

3985 

m  3  2i> 

330[ 

88  3y  19 

3306 

22 

pATUim 

W, 

73  53  56 

3(j3a 

75  23  29 

3036 

76  53  57 

3041 

78  22  19 

3044 

Spicji 

W. 

70  13  22 

3DW 

71  42  45 

3014 

73  12    3 

304!», 

74  41   15 

3959 

Aiimniq 

W, 

24  19    6 

3039 

25  48  30 

3D44 

27  17  48 

3046 

28  47     1 

3059 

Fomallmut 

E. 

59  56  2d 

3319 

58  a3    6 

3;trN« 

57    9  59 

3371 

55  47    I> 

3388 

Ma  UK 

E. 

65  55  12 

3997 

64  :*0  57 

3301 

g:*    6  47 

3306 

61  42  43 

3310 

Q  PcgUKl 

E. 

81  40  21 

3310 

SO  Hi  56 

3348 

78  53  40 

3355 

77  30  32 

33C9 

VcNrs 

E. 

103  59  19 

34&4 

103  38    4 

3IGJ 

101   16  56 

3465 

91)  55  53 

3nt 
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GBBEilWiOH  MEAN  TIME. 

LUNAR  DlfiTTANCES. 

I 

P.L. 

P.L. 

P.L. 

P.L. 

ofOtOMt. 

Midniirht. 

of 
Diff. 

XVi»« 

of 

xvirn- 

of 
DliL 

XXlk- 

piff. 

u 

Pollux 

W. 

GG5^    5 

9571 

68*  37' 40 

9580 

7(J  17    2 

9B00 

7f5dri 

9900 

ReguliM 

W. 

»0  lU    3 

9501 

31  58  11 

9506 

33  37    9 

9005 

35  15  57 

9613 

Aiitareii 

B. 

(Si  46    8 

9Sa0 

(»    6  31 

9578 

66  27    6 

9586 

64  47  54 

9507 

15 

Pollux 

W. 

80    8  52 

9M3 

81  46  48 

9653 

83  24  31 

9061 

a5    2    3 

9671 

Refiiliifl 

W. 

43  27  14 

9854 

45    4  56 

9668 

46  42  27 

9670 

48  19  47 

9678 

Antarefl 

E. 

5G35     1 

9S49 

54  57    3 

9651 

5.3  19  17 

9660 

51  41  43 

9609 

16 

Pollux 

W. 

03    r.  4*2 

9714 

04  43    3 

wm 

96  19  12 

9739 

97  55  10 

9740 

Reguliia 

W. 

5G23  3i) 

9790 

57  50  52 

9790 

59  35  53 

9737 

61   11  44 

9746 

Aiitarefl 

E. 

43  3<>  51 

9713 

42    0  28 

9391 

40  24  16 

9730 

.38  48  16 

9738 

a  Aqiiilie 

E. 

a5  30  24 

3530 

04  10  43 

3544 

92  51     7 

3660 

91  31  38 

3557 

17 

Pollux 

W. 

ia5  52    0 

9783 

107  26  59 

9799 

I0!»     1  38 

9800 

1I0  3(;    6 

9600 

Rfiguliia 

W. 

GO    8  10 

9788 

70  42  54 

9795 

72  17  28 

9805 

T6  51  50 

9019 

Aiilare* 

E. 

30  51     5 

9781 

20  16  12 

9700 

27  41  31 

9708 

26    7     1 

9807 

a  Aqiiilae 

K. 

84  56  :tt> 

3610 

83  38  12 

3093 

8220    2 

JOT 

81     2    8 

3653 

18 

Rpgulufl 

W. 

81  41     1 

9854 

83  14  10 

9869 

84  47  27 

9666 

86  20  25 

9878 

Satdbn 

W. 

31   16  50 

9861 

32  49  59 

9866 

34  23    1 

9873 

35  55  55 

9880 

Snira 

W. 

27  :J7  45 

9850 

2!)  11     8 

9850 

:tt)  44  20 

9866 

32  17  23 

9674 

aAqiill» 

E. 

74  37  14 

3748 

73  21   18 

3779 

72    5  47 

3706 

70  50  41 

3099 

Fomnllmiit 

E. 

too  17    3 

3079 

1»8  48  19 

3078 

97  19  4.3 

3085 

95  51   15 

3099 

19 

Regiiliia 

W. 

04    2  40 

9917 

05  34  37 

9095 

97    6  24 

9809 

!I8  38    2 

9940 

Satcrk 

W. 

43  38  10 

9919 

45  10  23 

9010 

46  42  18 

9096 

48  14    4 

909 

8pica 

W. 

40    0    3 

9913 

41  32    5 

9090 

43    358 

9098 

44  35  41 

90» 

a  Aquil« 

E. 

64  42  20 

3875 

63  30  16 

4013 

G2  18  49 

4651 

61    8    0 

4069 

Pomalliaiit 

E. 

88  31    9 

3130 

87    336 

3138 

85  36  13 

9147 

84    9    0 

9190 

Maeb 

E. 

04  25  41 

3163 

<.)2  58  47 

3171 

91  32    3 

3178 

iK)    5  28 

3187 

10 

Arvmn 

W. 

55  50  50 

9965 

57  21  47 

9079 

58  52  a5 

9078 

60  23  15 

9004 

8|»ica 

W. 

52  12    0 

9070 

53  42  50 

9on 

55  13  31 

9084 

5644    4 

9901 

a  Aquils 

E. 

55  24  4.3 

4349 

54  18  29 

4404 

53  13  II 

4468 

52    8  51 

4530 

Fomalhaiit 

E. 

76  55  :» 

3909 

75  29  31 

3913 

74    3  37 

3993 

n  37  55 

3033 

Maes 

E. 

82  54  52 

3994 

81  29  11 

3831 

80    3  39 

3938 

78  38  15 

3045 

aPtognai 

E. 

08  30  43 

3970 

97    5  56 

3974 

05  41   14 

3970 

!M  16  38 

3985 

31 

Satobii 

W. 

(i7  54  45 

3013 

GO  24  42 

3018 

70  54  33 

3083 

72  24  17 

3097 

Spien 

W. 

64  14  50 

3090 

65  44  38 

3090 

€7  14  l!» 

3031 

68  43  5.3 

3035 

a  Aqiiile 

E. 

47    3  46 

4075 

46    6  31 

5084 

45  10  41 

5909 

44  16  22 

5333 

Foflnallmiit 

E. 

65  32  ;ri 

3280 

64    8  II 

3309 

IM  44    2 

3315 

61  20    8 

3398 

Mabs 

K. 

71  :«  11 

3976 

70    8  32 

99H9 

68  43  59 

3988 

67  19  33 

3999 

aPegaai 

E. 

87  15  17 

3314 

85  51  22 

3390 

84  27  31 

3397 

83    3  54 

3333 

» 

Batubk 

W. 

70  51  37 

3048 

81  20  50 

3059 

82  49  5{» 

3055 

84  19    4 

3057 

SpiCB 

W. 

76  10  23 

3066 

77  30  27 

3000 

79   8»; 

3063 

80  37  21 

3065 

Antares 

W. 

30  16    0 

3056 

31  45  13 

3650 

:»  14  13 

3009 

34  4.3    9 

3065 

PoimUuiut 

E. 

54  24  37 

3403 

5A    2  24 

3490 

51  40  30 

3438 

50  18  57 

3457 

Mabs 

E. 

TiO  18  43 

3313 

58  54  47 

3318 

57  30  5<; 

3391 

5(»    7    9 

3394 

aP^sgaai 

E. 

7(»    7  :i2 

3370 

74  44  41 

3378 

73  21  «> 

3386 

71  59  2(; 

no3 

VKim 

E. 

ii8  :14  5() 

3174 

97  14    3 

3179 

95  XI  15 

3489 

94  32  31 

MM 
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OBBBKWIOH  MEAN  TIME. 

LUNAB  DlffTANCES. 

• 

5j 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

Noon. 

of 

inn. 

of 

Vlh. 

of 

Kb- 

•f 

23 

of  Objoot. 

Dlff. 

Diif. 

Difl: 

oif: 

Saturn 

W. 

85  48    0 

3000 

87  17'    g 

3009 

88  46    1 

3064 

90^1^55 

3066 

Spica 

W. 

82    6  13 

9068 

83  35    2 

3070 

85    3  48 

3079 

86  32  32 

ma 

Antarca 

w. 

:)6  12    1 

3068 

37  40  50 

3060 

3J)    9  37 

3079 

40  38  21 

30» 

Fonialhaiit 

E. 

48  57  45 

3478 

47  36  56 

3500 

46  16  32 

3684 

44  56  34 

3SS0 

Mars 

E. 

54  43  25 

3396 

53  19  44 

3399 

51  56    6 

3331 

50:i2  30 

3XB 

«  Pegnsi 

E. 

70  37    2 

3409 

69  14  48 

3411 

67  52  44 

3490 

66  30  50 

34» 

Venus 

E. 

93  II  51 

3488 

91  51  14 

3490 

90  30  39 

3483 

89  10    7 

34M 

24 

Saturn 

W. 

£r7  31)    4 

3068 

9i>    7  53 

3066 

100  36  42 

3666 

102    5  33 

3065 

Aiitares 

w. 

48     1  44 

3075 

49  30  24 

3074 

50  59    5 

3693 

52  27  47 

3079 

Mars 

E. 

43  34  4G 

3334 

42  11  14 

3333 

40  47  41 

3339 

39^    6 

3331 

a  Pegasi 

E. 

50  44    9 

3483 

58  23  26 

3495 

57    2  56 

3S08 

55  42  41 

3983 

Venus 

E. 

82  27  53 

3499 

81     7  28 

3496 

79  47    2 

306 

78  26  36 

9407 

a  Arietis 

E. 

100  21  18 

3114 

98  53  26 

3113 

97  25  32 

3119 

95  57  37 

3110 

25 

Antares 

W. 

59  51  55 

3068 

61  20  56 

3055 

62  50    1 

3061 

64  19  11 

9045 

Mars 

E. 

32  25  3r> 

3316 

31     1  43 

3319 

29  37  45 

3307 

28  13  42 

3301 

Venus 

E. 

71  43  53 

3484 

70  23  11 

3480 

69    2  24 

347S 

67  41  32 

9471 

a  Arietis 

E. 

88  37  22 

3096 

87    9    8 

3099 

a5  40  49 

3066 

84  12  25 

9084 

Sun 

E. 

115  46  22 

3439 

114  24  50 

3434 

113    3  12 

3430 

111  41  29 

9493 

IM] 

Antnres 

W. 

71  46  46 

3014 

73  16  41 

3007 

74  46  45 

9009 

76  16  59 

9900 

Mars 

E. 

21   II  43 

3960 

19  46  55 

3960 

18  21  57 

39S3 

16  56  50 

990 

Venus 

E. 

60  55  42 

3439 

59  34  10 

3431 

58  12  29 

3493 

56  50  39 

9415 

a  A  rietis 

E. 

76  48  52 

3065 

75  19  47 

3047 

73  50  33 

3040 

72  21   10 

9033 

Sun 

E. 

104  51    9 

3390 

103  28  41 

3381 

102    6    3 

3379 

100  43  15 

3364 

27 

Antares 

W. 

83  50  58 

9919 

85  22  23 

9931 

86  54    3 

9990 

88  25  57 

9906 

a  Aqiiilie 

w. 

44  34  50 

0073 

45  m  48 

4949 

46  28  24 

4834 

47  27  32 

4796 

Venus 

E. 

49  58  54 

3365 

48  .35  58 

3355 

47  12  50 

3343 

45  49  28 

3331 

a  Arietis 

E. 

64  51  45 

9989 

63  21   19 

9979 

61  50  40 

9960 

60  19  49 

9958 

Sun 

E. 

93  46  29 

3311 

i>2  22  30 

3999 

IK)  58  17 

3967 

89  33  5a 

3974 

28 

a  AqnilflB 

W. 

52  43  55 

4999 

53  50  55 

4990 

54  59    2 

4183 

56    8  13 

4086 

Venus 

E. 

38  49    2 

3966 

37  24  11 

3953 

:«  59    4 

3930 

34  33  41 

3996 

a  Arietis 

E. 

52  42  10 

9904 

51     9  56 

9899 

49  37  27 

9681 

48    4  44 

9869  1 

Sun 

E. 

82  27  39 

3904 

81     1  34 

3188 

79  35  10 

3173 

78    8  28 

3157 

2J) 

a  Aqiiilie 

W. 

62    8  49 

3814 

63  23  37 

3767 

64  39  14 

3791 

65  55  39 

3677 

Fomnlhniit 

W. 

31  30  21 

3690 

32  48  M 

3598 

34    8  27 

3446 

35  29  52 

3370 

a  Arietis 

E. 

40  17  27 

9814 

.38  43  17 

9805 

37    8  55 

9796 

a5  34  21 

9787 

Sun 

E. 

70  50    1 

3079 

69  21   17 

3054 

(>7  52  11 

3036 

66  22  43 

3018 

30 

ft  Aqiiilne 

W. 

72  28  44 

3487 

73  49  23 

3454 

75  10  39 

3499 

76  32  31 

3391 

Fomnlhniit 

W. 

42  .'WJ  30 

3075 

44     5  10 

3099 

45  34  47 

9985 

47    5  19 

9949 

Mars 

\V. 

26    5  57 

9807 

27  40  16 

9788 

29  N  59 

9789 

:»  50    7 

9750 

Sun 

E. 

58  49  41 

9995 

57  17  54 

9906 

55  45  43 

9887 

54  13    8 

«• 

31 

a  Aqiiila; 

W. 

83  30    6 

3958 

84  55    7 

3936 

8(5  20  34 

3914 

87  46  27 

3IM 

Fomnlhniit 

W. 

54  50  21 

9765 

56  25  35 

9733 

58     1  31 

9704 

59  38    6 

M7S 

Mars 

W. 

38  52  14 

9653 

40  29  57 

9634 

42    8    6 

9615 

43  46  41 

tm 

Son 

E. 

46  24  11 

9776 

44  49  12 

9758 

43  13  49 

9740 

41  38    2 

9W3 

vm. 
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OBEBNWIOH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.L 

P.L 

s| 

•roiOMt. 

Midnight. 

of 
DiiK 

XVii. 

of 
DUU 

xvnih 

of 

Difl: 

XXlb 

•f 

IHtL 

33 

SATOftZf 

W. 

of  4^4? 

3M6 

9;li^3g 

3068 

9l4(37 

3068 

dSi6  16 

3069 

Bpiea 

W. 

88     1   14 

3074 

89  29  55 

3076 

90  58  35 

391i 

93  37  14 

3978 

AntarM 

W. 

42    7    4 

3074 

43  35  45 

3076 

45    4  25 

3978 

4633    4 

3979 

Pomalhaiit 

E. 

43  ,'!7    5 

3577 

42  18    6 

3008 

40  59  40 

3641 

39  41  50 

39n 

Mam 

E. 

49    855 

33X1 

47  45  22 

3334 

46  21  50 

3334 

44  58  18 

3334 

aPenffi 

E, 

65    9    7 

3430 

63  47  a5 

34« 

62  26  14 

3489 

61     5    5 

3471 

Vehui 

E. 

87  49  38 

3497 

86  29  10 

3498 

85    8  44 

3489 

83  48  18 

3499 

94 

SATUftZf 

W. 

103  34  25 

3064 

105    3  19 

3061 

106  32  16 

3069 

108    1  16 

3068 

Antarea 

W. 

53  50  31 

3070 

55  25  17 

3068 

56  54    6 

3086 

58  33  59 

3088 

Mam 

E. 

38   0  :io 

3398 

36  36  51 

3386 

35  13  10 

3383 

33  49  35 

3319 

aPegaai 

E. 

54  22  42 

3S38 

53    3    0 

3664 

51  43  35 

3579 

50  34  30 

3688 

Vehos 

E. 

77    6    8 

3406 

75  45  38 

9483 

74  25    6 

3490 

7;)    4  31 

3499 

aArietia 

E. 

94  2!)  40 

3109 

93    1  41 

3106 

91  33  38 

3103 

90    5  33 

3109 

25 

Antarea 

W. 

65  48  28 

3040 

67  17  51 

3034 

68  47  22 

3096 

70  17    0 

3009 

Mam 

E. 

26  49  32 

3996 

25  25  16 

3900 

34    0  53 

3983 

33  36  33 

3978 

VBRua 

E. 

66  20  .35 

3466 

<;4  59  32 

3490 

63  38  23 

3454 

62  17    6 

3449 

a  Arietta 

E. 

82  43  56 

3078 

81  15  20 

3073 

79  46  38 

3068 

78  17  49 

3961 

Bur 

E. 

no  19  39 

3418 

106  57  43 

3419 

107  35  40 

3406 

106  13  29 

3397 

96 

Antarea 

W. 

77  47  24 

9081 

79  18    0 

9973 

80  48  47 

9983 

82  19  46 

9963 

Mam 

E. 

15  31  32 

3834 

14    6    3 

3994 

12  40  22 

3914 

11   14  29 

3904 

VKRua 

E. 

55  28  40 

3490 

54    6  30 

3397 

52  44  10 

3386 

51  21  :« 

3376 

aArietia 

E. 

70  51  38 

3096 

69  21  56 

3016 

67  52    3 

3068 

66  22    0 

9098 

Son 

E. 

99  20  17 

3364 

97  57    8 

3344 

96  33  47 

3333 

95  10  14 

3393 

37 

Antarea 

W. 

89  58    6 

9696 

91  30  31 

9883 

93    3  12 

9869 

94  36  10 

9068 

oAquila 

W. 

48  28    8 

4009 

49  3J    8 

4636 

50  33  28 

4449 

51  38    5 

4368 

Vbivoi 

E. 

44  25  52 

3319 

43    2    3 

3306 

41  37  57 

3993 

40  13  37 

3988 

aArietia 

E. 

58  48  44 

9948 

57  17  26 

9908 

55  45  55 

9997 

54  14  10 

9916 

809 

E. 

88    9    8 

3961 

86  44  11 

3947 

85  Id  57 

3933 

83  53  27 

3918 

38 

a  Aquila 

W. 

57  18  26 

4(08 

58  2!>38 

3989 

59  41  48 

3916 

60  54  53 

3883 

Viivua 

E. 

33    8     1 

3911 

31  43    5 

3197 

30  15  53 

3183 

28  49  32 

3109 

aArietia 

E. 

46  31  46 

9868 

44  58  33 

9846 

43  25    5 

9M 

41  51  23 

9896 

Suit 

E. 

76  41  27 

3140 

75  14    6 

3194 

73  46  25 

3107 

72  18  24 

3009 

39 

a  AquilB 

W. 

67  12  50 

3636 

68  30  46 

3697 

69  49  24 

3668 

71     8  44 

3699 

Pomalhaiit 

W. 

m  52  43 

3300 

lis  16  54 

3938 

ai  42  18 

3180 

41     8  51 

3195 

aArietia 

E. 

:n  59  36 

9780 

32  24  42 

9775 

:)0  4!»  41 

9771 

29  14  :)5 

9771 

Son 

E. 

M  52  5:J 

3000 

63  22  40 

9081 

61  52    4 

9989 

60  21     4 

9944 

30 

a  Aquilie 

W. 

77  54  58 

3399 

79  17  58 

3334 

80  41  30 

3307 

82    5  33 

39« 

Pomalhaiit 

W. 

48  3(1  44 

9903 

50    8  59 

9866 

51  42     1 

9831 

5.3  15  4!> 

9797 

Mam 

W. 

:»25  41 

9730 

:u    1  41 

9711 

:Ki  38    6 

9899 

37  14  57 

9679  I 

Sun 

E. 

52  40    9 

9850 

51     6  46 

9(01 

49  32  58 

9019 

47  58  4(; 

v:vc» 

31 

aAquila 

W. 

89  12  43 

3176 

!K)  3!)  21 

3158 

1K2    6  20 

3143 

10  33  37 

3l*i9 

Pomalhaut 

W. 

61  15  20 

9648 

62  53  10 

9691 

CA  31  :)6 

9506 

m  10  Mi 

9579 

Mam 

W. 

45  25  41 

9577 

47    5    7 

9^59 

48  44  58 

9540 

50  25  15 

9533 

Sim 

E. 

40    1  53 

9707 

:W  25  22 

9800 

:)6  48  29 

9676 

35  11   15 

- 
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JUNE,  1394. 


AT  GREENWICH  APPAEENT  NOON. 


1 


5 


FrUK 

Sat. 

SUN. 

Mon. 
Tueftp 

Thur. 
FriiL 
Sat 

SUN, 
Moil. 
Tues, 

Wal. 

FriiK 

Sat. 

SUN 

Moil. 

WetU 
Tliun 

FricL 

SaL 

Mon. 
Tnm, 
Well, 

Thur 
Frid. 
Sat. 


THE  3UN*a 


4  37  23.85 
4  41  29.81 
4  45  36.15 

4  40  43,86 
4  5;t  49.91 

4  57  57,29 

5  2  4.96 
5  6  12.90 
5   m  21.09 

5  14  29.52 
5  18  38.14 
T)  22  46.95 

5  26  55.93 
5  31  ri.04 
5  35  14  28 

5  39  23,62 
5  43  33.04 
5  47  42.52 


5  51 


ri^:> 


04 


5  56     1.59 

6  0  11.14 

6  4  20.68 
6  8  30.18 
6  12  39.62 

6  16  48.98 
6  20  58.23 
6  25     7.37 

6  29  16.34 
6  33  25,15 
6  37  33.7G 

6  41  42.14 


niff.  for 


fl.287 
0,301 
0.1  k:j 

a,34G 
0,355 

o.:i70 

0.377 
0.38-* 
0.387 

0.391 
0.394 

o,3<m 

0.397 
0.398 
0,398 

0,397 
0,39ri 
0.392 

o.ftsa 

0.38:i 
0.377 

0,370 
0.3li;i 
0.354 

0.a44 


N.22  5 
22  13 
22  21 


51.4 
44.1 
13.6 


22  28  19.6 
22  35  2.0 
22  41  20,6 

22  47  15.3 
22  52  46.0 
22  57  52.5 


23 
23 
23 

23 
23 
23 


34.7 
52.6 
46.0 


14  14.9 
17  19.3 
19  59.0 


23  22  14.1 
23  24  4,4 
23  25  30. 1 


23  26 
23  27 

23  27 


3K0 

7,1 

18,5 


23  27  5.1 
23  26  26.9 
23  25  23.9 

23  23  56.2 
23  22     3.8 

23  19  46.8 


23 
23 
23 


5.1 

58,8 
28.1 


N.23    6  33,0 


IMC  for 
I  Hour, 


+mi8 

+  17.26 
16,37 

414.^ 
13.'^ 
I'i.*i7 

+  II,3ri 

10,2:1 

I-  8.19 
7.17 

+  5,11 

4.08 
3.05 

+  3.02 
+  0.99 

-  0.94 

-  1.08 

9.11 
3.15 

-  4.18 
fi.tiO 
O.2.* 

-  7.2:* 

tt.27 
9.21* 

-10.30 


15  48.35 
15  48.22 
15  48,09 

15  4T96 
15  47.84 
15  47.73 

15  47.62 
15  47.51 
15  47,41 

15  47.:*2 
15  47,23 
15  47.14 

15  47.06 
15  46,98 
15  46.90 

15  46,83 
15  46.76 
15  46.70 

15  46,63 
15  46,57 
15  46,52 

15  46.46 
15  46.41 
15  46.36 

15  46.32 
15  46.28 
15  46.25 

15  46-22 
15  46,20 
15  46,18 

15  46.17 


Tkm«  of 

Sfliul 

dUmetpr 

MvTldlui, 


68.43 

68.48 
68.53 

^,56 
68  63 
68.67 

68.71 
68  75 
68.79 

68.82 
68.85 

68.88 

69.90 
68.91 
68.93 

^.95 
68,96 
68.97 

68,98 
68.98 
68,97 

68.97 
68.96 
68.95 

68.93 

68.91 
68.89 

68.86 
68.84 
68.81 

68,77 


Xqa«.tldb  of 

to  be 
SubtimctAil 


A«lUe«l  lo 


2  25.02 

2  15.64 
2     5,89 


1 


55,77 
45J«) 
34.51 


I  23,43 
!  12,08 
1     0-47 

0  48.64 
0  36.61 
0  24.39 

0  12.00 


0  0,52 
0  13.16 

0  25,90 
0  38.73 

0  51.62 

1  155 
I  17,50 
1  30,46 

1  43.40 

1  56.30 

2  9,15 

2  21.92 
2  34  58 
2  47.12 

2  59.50 

3  11.72 
3  23.73 

3  35.52 


DiJtlbf 


0.398 

a.4i4 

0,129 

0.4i;t 

0,45a 

0.467 
0,473 
0.468 

0,497 
0*505 

0.518 
0,594 

0.fi33 
0.536 
0.538 

0.5 

0.540 

0,540 

0,538 

0.5:t6 

0.531 

0.531 
0,ri2ll 
0.510 

0.5ft! 
0.504 
0.4iKi 

0J8fi 


KoTK.^Tho  rnoaa  time  of  ^*iniif)tiihm0t«r  piualn^  mi^y  1>«  focuid  by  «uUtJ^ictLii^  (^.19  from  tb^  3ldetie«I  time. 

The  4lf(]]  +  pnadxnd  to  tbo  bourlr  clioajteof  doclbi4tlcm  LDdicatcs  tli»t  aorih  d««Uutloiii  ftr«  tuorMuti^  j 
tbefttgD  —  iiidioat«»  Umi  isonb  decliojitioiiA  are  decreiuiiig. 
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AT  OREENWICU  MEAN  NOON. 


1 

t 


Frid. 

SUIT. 

Huu« 

W<kL 

TUmt. 
Frid, 
Sal 

SUN. 
Maiu 
Tuen- 

Wed, 
Tbon 
FHd. 

Ifoa. 

Tufls. 
Wed. 
Thar. 

Frid* 

ant 

SUJf. 

Wed. 

Tlior. 
Frid. 

SttL 

SUN. 


THE  BUH'% 


lUfhU 


37  34.2e 

41  m^ 

45  36.5  J 

I 
10  4a  J9, 
5:i  50.21  I 
57  57.56 

2     5J9 

6  laio 

10  '21.27 


5  14  29.66 
5  IS  38.25 
5  22  47.03 

5  26  55.^ 
5  31  5.04 
5  35  14.24 

5  39  23.55 
5  43  32.93 
5  47  42.37 
1 
5  51  5L86 

5  56     1.37! 

6  0  10.88 

6    4  20.38| 
6    8  20  ai 
6  12  39.25: 

6  16  48,57 
6  20  67  n 
6  25    6.88 

6  29  15.83 
6  33  24.60 
6  37  33.17 

6  41  41.52 


0.271 

0.354 

0.3611 

0.376 
0.^1 
0.385 

0.38U 
0.393 
0.39S 

o.ao6 

0.TO5 

o,:t0a 

0,31)0 

0.;t84> 
0.3S« 

o.a7:> 

0.3d6 
0361 
0.3:^*i 

10.313 


N.22     5  52.2 
22  13  44.9 


I9>/I 


22  21   14.3,     iBMi 


!«  28  20.2 ' 
22  35  2.5  I 
1^2  41  21.0^ 

22  47  15.7 
22  52  46.3 
22  57  52.7 


23 
23 
23 


2  34.9 

6  52,7 

10  46.1 


4^I7.*J6 
10.27 
15,29 

+  14/^ 

ia.«7 

4-11.25 
10.23 


23  14  15.0  +  aiU 
2:J  17  19.3'  7,17 
23  19  59.0       O.tl 


23  22  14.0, 
23  24  4.4^ 
23  25  30.1 1 


^  5J1 
3,05 


23 
23 
23 


27 
27 


26  31.0  I  +  '4m 

7.1    +  O.J*0 

18.5    -  0.04 


23  27  5.1 
23  26  26.9 
23  25  24.0 

23  23  56.4 
23  22  4,0 
23  J9  47.0 


23 
23 
23 


1.07 
a.  10 

:).i4 

4J7 
6/W 


17     5.4    -  7/i.% 
13  59.3  I 


10  26.6 


N.23    6  33.6 


IJ.if7 
!*.2U 


-10.30 


SqoMlafl  of 
tube* 


from 
Ummti  Time. 


1 


25,00 

15.63 

5.87 

55,75 
4529 
31.50 


I  23.42 

1  12.07 

I  0.46 

0  48.63 

0  ;i6.60 

0  24.38 

0  1200 


13.16 


0  25.90 
0  38.73 
0  51.61 


Dtir  fur 
I  Hour 


2  34.56! 
2  47.09 

2  59.48 

3  1169, 
3  23.70 


0.3&J 

0.4  }l 

0.4V1* 
0.443 
0.45G 

0.4G: 
0.47tl 
0.48tt 

0.4J7 
0.505 
0.511 

0.51  S 
05*24 
0.5*^J 

0.53:1 
0.53G 
0.5»d 


I  4.51  a.finii 

1  17.49  0.540 

1  30.44  0.530 

I 

1  13.^  0.5^10 

1  56.28  0.53ti 

2  9.13  0.5,14 

2  21.90  0.531 


0.5y6 
0.519 

0.51  i 
0,504 
0.4% 


3  35.4U       0.486 


T|». 
or 

itlltB. 


nr-^ — i — 

4  39  49.27 
4  43  45.82 
4  47  42.3H 

4  51  3891 
4  55  35.50 

4  59  32.06 

5  3  26  62 
5  7  25.17 
5  11  21.73 

5  15  18.29 
5  19  14.85 
5  23  U,4I 

5  27     7,97 

5  31    4.ri;i 

5  35     1.09 

5  38  57.61 
5  42  51  20 
5  46  50.76 

5  50  47.;t2 
5  54  43  88 

5  58  40.4  1 

6  2  37.00 
6  6  :i:i .56 
6  10  30.12 

6  14  26  67 
6  18  23  23 
6  22   19.79 

6  26  1635 
6  30  1291 
6  34     9.47 

6  38     6  03 


1f«n&^T^H«idliaM»Tfcr  9Mia  m^^^m  mmj  b4  feMuai«d  Ih^  wrae  aji  diAt  fur  uppuwiit  awm. 


4-  l^X^4k"<. 
(TiibI*  111.1 
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ffl 


...«...W.OHM.^»0OK. 

" 

^ 

i 

THK  SUN'S 

L««villiiii 

^ 

i>! 

of  lh« 

1 

1 

iEU»  LONomnji. 

BadtDA  VMi«r 

M^mmTkmm 

•s 

^ 

Dlff.  for 

T    A  'ttt^a^rw^H 

of  the 

mm  for 

of 

1 

J 

tfloiir.  ' 

LATIT  uDS. 

SftrLb. 

I  Hoar. 

& 

X 

V 

0         t         ft 

T               tt 

t* 

*i 

b      Ml        fl 

1 

laa 

70  56    5.2 

55  47.2 

143.72 

+  0,17 

000^>053 

4^26.4 

19  17    0.67 

3 

153 

1\  53  34.1 

53  15,9 

\A2m 

0,26 

0.0062675 

■25.4 

19  13    4.75 

3 

154 

TI  51     2  1 

50  43.7 

I43.e& 

0.33 

0.0063271 

a4.3 

19     9    8.81 

4 

155 

73  48  29.2 

48  10.6 

I4XCI 

+  0.37 

0.0063843 

+23,4 

19     5  12.93 

5 

156 

74  45  55.3 

45  36.5 

U3.57 

0.39 

0,0064393 

a*i.4 

19     1   17.02 

6 

157 

75  43  20.5 

43     1.5 

143.53 

0,37 

0.0064917  1 

2L3 

18  57  21.10 

7 

158 

76  40  44.7 

40  25.5 

143.49 

4^  0.32 

0.0065417 

490.4 

18  53  25.19 

8 

159 

77  38    7.8 

37  48.4 

143.44 

0.25 

0.0065897 

19.5 

18  49  29ja8 

9 

160 

78  35  30.0 

35  10.4 

143.40 

0,15 

0.0066352 

18,5 

18  45  33.37 

10 

161 

79  32  51.1 

32  31.3 

143.36 

+  0.04 

0.00667S7 

4-J7.7 

18  41  37.45 

11 

162 

80  30  u,a 

29  5L4 

U3.32 

-  0.09 

0006T204 

JO 

18  37  41.51 

12 

163 

81  27  30.5 

27   10.4 

143.28 

0.22 

O.00676OO 

16  J 

18  33  45  63 

13 

164 

82  24  48.7 

24  28.4 

14.1.24 

-  0.35 

0.0067979 

+15.5 

18  29  49.72 

11 

165 

83  22     6  0 

21  45.5 

1 43.^21 

0.47 

0.0068042 

14,8 

18  25  53.80 

15 

166 

84  19  22.6 

19     1.9 

143.  IB 

0.58 

0.0068690 

14.3 

18  21  57.88 

16 

167 

85  16  38.5 

16  17.6 

143.15 

-0.67 

0,0069023 

+  13.6 

18  18     1.98 

17 

168 

86  13  53.7 

13  32.6 

143.12 

0.72 

0.0069342 

13.0 

18  14    6.06 

18 

169 

87  11     8.3 

10  47.0 

143.10 

0.75 

0.0069645 

12.4 

18  10  10.15 

19 

170 

88    8  22.6 

8     1.1 

143.09 

-  0.75 

0.0069937 

+11.9 

18     6   14.24 

20 

171 
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a  0  13  23.4 

15J»7 

14 

1  35  14.11 

9.6609 

11  50  41.2 

14.799 

15 

0    4  25.82 

1.8404 

N.  0     1  :».7 

15aH3 

15 

1  37  17Jfi 

9.6C6S 

12    5  23i» 

14.660 

16 

0   6  ir>^5 

1.8515 

0  16  41.8 

15U)60 

16 

1  3L>  20J« 

9JK36 

12  20    4.4 

I4.e7 

17 

0    8    8.00 

1.8530 

0  31  45i) 

15U)76 

17 

1  41  24J)5 

9an04 

12  34  42.7 

14j616 

18 

0    f>  5DJ28 

1.85A8 

0  46  .50.9 

15U)91 

18 

1  4.3  29.38 

9jrn3 

12  49  18.6 

14.578 

111 

0  II  50.70 

1.8589 

1      1  .Vj.8 

15.104 

19 

1  45  34i23 

90)643 

13    3  52.1 

14.537 

20 

0  13  42.27 

1.8W7 

1    17     3.4 

15.116 

20 

I  47  31>.50 

901914 

13  18  23.1 

14.494 

21 

0  15  33.9I> 

1.8633 

1  32  10.7 

15.128 

21 

1  49  4.5J20 

90)986 

13  32  51.4 

14.440 

22 

0  17  25.87 

1.8650 

1  47  18.7 

15.139 

22 

1  51  51.33 

9.1068 

13  47  \7J0 

14.404 

23 

0  19  17iK) 
TO 

1.8686 

E3DA 

N.  2    2  27.4 
Y  26. 

15.149 

23 

1  53  57iX) 
Tfll 

9J139 

7BSDI 

N.14    1  39.9 
LY  28. 

14J57 

0 

0  21   10.10 

1.8714 

N.  2  17  36.6 

15.158 

0 

1  56    4.92 

9.1907 

^.14  15  S9.8 

14.307 

1 

0  23    2.47 

1.8743 

2  .'«  46.3 

15.166 

1 

1  .58  12.39 

9.1989 

»    14  30  ia7 

14.956 

2 

0  24  55.02 

i.Kn4 

2  47  .56.5 

15.174 

2 

2    0  20^31 

9.1350 

'     14  44  30.5 

14J903 

3 

0  26  47.76 

1.8806 

3    3    7.2 

15.181 

3 

2    2  28.70 

9  1437 

14  58  41.1 

14.149 

4 

0  2H  40.60 

1.8838 

3  18  18.2 

15.186 

4 

2    4  37.56 

9.1516 

15  12  4a4 

14.6n 

5 

0  30  3^1.81 

1.8870 

3  3:3  29J> 

15.191 

5 

2    6  46.89 

9.1594 

15  26  52.3 

140)36 

r, 

0  32  27.13 

1.8904 

3  48  41.1 

15.194 

6 

2    8  56.69 

9.1674 

'     15  40  52.7 

13.077 

7 

0  M  20.66 

1.8939 

4    3  52.8 

15.197 

7 

2  11    6.98 

9.1756 

15  54  49.5 

13^15 

8 

0  3^1  14.40 

1.8075 

4  19    4.7 

15.199 

8 

2  13  17.76 

3.1837 

16    8  42.5 

13.859 

9 

0  :»    8.36 

1.9019 

4  34  16.7 

15.900 

9 

2  15  29.02 

9.1919 

16  22  31.7 

13.788 

10 

0  40    2J>4 

1.0049 

4  49  28.7 

15.199 

10 

2  17  40.78 

9.9009 

1     16  36  17.0 

13.791 

II 

0  41  56.95 

1.9008 

5    4  40.6 

15.197 

11 

2  19  53.05 

9.9067 

'     16  49  58J2 

13.659 

12 

0  43  51.60 

1.9128 

5  19  52.4 

15.195 

12 

2  22    5.83 

94179 

'     17    3  35.3 

13.589 

13 

0  45  46.49 

ijiieo 

5  35    4.0 

15.199 

13 

2  24  19.12 

9.9958 

17  17    8.1 

13.510 

M 

0  47  41.63 

1.9310 

5  50  15.4 

15.187 

14 

2  26  32J)3 

9.9344 

17  30  365 

13.436 

15 

0  49  37.01 

1.99r>9 

6    5  26.5 

15.189 

15 

2  28  47.25 

9.9431 

17  44    0.4 

13.360 

IG 

0  51  32.65 

1.9996 

(i  20  :r7^^ 

15.176 

16 

2  31     2.10 

9.9590 

17  57  19.7 

13.989 

17 

0  5.'J  28.5(i 

1.9341 

6  35  47.6 

15.168 

17 

2  33  17.49 

9.9609 

18  10  34.3 

13.903 

18 

0  55  24.74 

1.9386 

6  50  57.1 

15.159 

18 

2  35  3a41 

9.9696 

'     18  23  44.1 

13.199 

19 

0  57  21.20 

1.0439 

7    6    6.7 

15.149 

19 

2  37  49.87 

9.9788 

18  36  48i> 

130)38 

20 

0  59  \7SKi 

1.9479 

7  21   15.3 

15.138 

20 

2  40    6.87 

9.9878 

18  49  48.6 

19.959 

21 

1     1   \\S)5 

1.9598 

7  36  23.2 

15.196 

21 

2  42  24.41 

9.9969 

19    2  43.1 

19.664 

22 

1     3  12.27 

1.9578 

7  51  30.4 

15.119 

« 

2  44  42.50 

9J)069 

19  15  32.3 

19.774 

23 

1     5    f).89 

1.9628 

8    6  3^5.7 

\5J0ff7 

23 

2  47     1.15 

9.3154 

19  28  16.0 

190)83 

24 

1     7    7.81 

IJWTS 

N.  8  21  42.1 

150)89 

24 

2  49  20.35 

9.3947 

N.19  40  54.2 

19.580 

:n. 
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OBBBNWICH  MEAN  TDiB. 

THE  MOON'S  BIGHT  ABCfEHSlDir  AND  BEOLIHATIOlf* 

R«v 

lUgkt  kmvmmaUm. 

mmtw 

iMutitte. 

1  Kt«iit«L 

■»■ 

ElfbtJ^NH.^. 

."Jf.5:  >^'««-. 

D&ff  for 
J  If  itiiila. 

FRroAT  29. 

SDNDAY,  JULY  1. 

0 

3  4i>  %^'> 

t.3M7  'nJ9  40  54.9 

0 1    4  5? sassi  ^Mo  Usf  IS  iiT? 

^«l 

1 

9  5t  40JI 

■JTMi        lit  53  %7 

l«,4«l 

i—              --                       —        .                        — - 

"i 

1  54    0.44 

i.343a      90    5  5:i;i 

lt^4 

a 

9  513  *^i;n 

9j»m  ,    90  Itf  14.0 

Jft.9H 

4 

2  58  4*i.7H 

%jm      90  :tO  98jt> 

Jt,lll 

^ 

:t    t    44)9 

9jnm       90  4-i  37.0 

ItjQtt 

6 

3    »  37*4a 

%mw      90  54  .«4J 

HJVI 

7 

;)   5  soiii 

«ji)«      91     d  34.7 

It.ff71  , 

8 

3  8  Hjn 

iL4M«       91    IS  'Zil 

11. HI 

9 

n  to  3a7i 

9.4100     91  :to  aa 

nj§m 

10 

;)  ra  a6:t 

&tin      91  41  ii^ 

u^m 

II 

a  15  29J3 

%,im      91  53    9il 

1I.4N 

19 

3  17  5.MI 

9,4m      2-i    4  aL9 

ii.»^  1 

m 

a  %  U\JB8 

«;4«a        99  15  45.3 

njn 

- 

H 

a  sTi  49.  la 

t.c'^i       2^i  96  59,0 

n.M« 

15 

3  %%  m:^ 

%.ma  ,    29  37  5LI 

]4J» 

16 

3  27  45^'» 

9  c«      2a  48  4^^.6 

IO.T» 

PHASES  OF  THE  HOON, 

n 

3  30  14.40 

%im      2^a  50  *^;) 

lO.Ofl 

18 

a  39  44.00 

%.mi      23  10    9.0 

l«.5M 

. —  „    . 

19 

a  as  14,18 

tt.»7s  '    99  90  ZK7 

t0.3it 

4       h 

m  Now  Moon     .    ,  liUM      3     10 

30 

a  :*7  44,94 

3  40  la-i^i 

%sm      m  30  41)J 
t.^^7^       93  4t    O.J 

JOJH 

m 
56.4 

28 

3  4^  48J39 

«A«3      9:^  51    9.8 

^JOFTi 

^  Pimauartor*    ,    *    ,     10      1 

14.1 

SI 

3  45  ^n 

a&«k  N.94    0  .5(18 

9jm 

O  FmU  Moon      «...    17    19 
C  LutQiimrter.    ...    25    23 

OJl 

2.6 

a 

8A1 

a  47  53L80 

?URDAY  30. 

S.fT9 

MMm 

N.94  10  49.0 

I 

a  50  ^.46 

s^fitti 

24  90  18.1 

•m"^ 

4         h 

9 

a  5a   1.60 

i^Tsa 

24  9£l  45.11 

tJTU 

(C   perigee  ....  June      4     17.7 

3 
4 

a  55  aa49 

a  58  UM 

24  :itl    3.7 
24  48  19.5 

< 

r   Apone ......     19    SU 

1^       .m^wQW    ■         .....         m^         ^^^mr 

5 

4    0  47.71* 
^4    3  3459 

94  .^7  11.9 
25    6    1.7 

a.74f 

7 

4    6    1.^4 

tJiaii 

25  11  41.8 

a.A» 

e 

4    8  a8i»4 

t4:Yi9 

25  9:1  19.0 

$>m 

9* 

4  11  17.09 

t^iea 

25  31  ^V2 

S.flU 

IQ 

4  13  55.78 

i^ttfa 

25  m  49.4 

aoM 

11 

4  10  35.01 

i,Bn 

95  47  42;t 

TJlt 

19 

4  19  14.76 

•JHi 

25  55  31.8 

l.'Oi 

la 

4  31  55.04 

lJ79t 

211    3  10.8 

7.sm 

H 

4  U4  S5Mi 

tjnn 

2ll  10  39.9 

7^% 

15 

4  77  17.15 

MBIT 

9<l  17  .nojf 

7jm 

16 

4  ^  58418 

t.-n]i 

2a  25   :i,7 

T3V 

17 

4  39  4IJ97 

iLl«>l 

96  ai  59Ji 

t^flV 

IS 

4  35  34.07 

•.'JIT? 

2f]  38  44.1 

i.«i 

19 

4  38    7^ 

%.n^ 

96  45  17.5 

t.411 

90 

4  40  SIJO 

t-rcii 

96  51  :)U.5 

t.9n 

91 

4  43  35.39 

l.74ial 

96  57  50.1 

fJMI 

9t 

4  46  19^ 

i.T«n 

37    a  4iM 

s.att 

93| 

4  49    5J0 

aTStt 

27    9  303 

i.9m 

U 

4  51  5065 

mimr 

N.27  15  n.7 

:i.i9i 
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ORFiRNWIOH  MEAN  TUCB. 

• 

1 

LUNAR  DISTANCES. 

' 

1^ 

Name  and  DizMUon 
of  Object. 

Nooiu 

P.L. 
of 
DUt 

fflh. 

P.L. 

of 

DUL 

Vlh. 

P.I^ 

of 

DUL 

IXb. 

P.L 
of 
INC 

] 

Fomalhaut 
Maes 

Sun 

W. 
W. 

E. 

6f  50  10 
52    5  56 
3:3  33  41 

S548 
S505 
9646 

69  36  16 
53  47    2 
31  55  48 

9S97 
9488 
9639 

7f  10  52 
55  28  3^2 
30  17  37 

S506 
9471 
9B9I 

7-2  51  5& 
57  10  26 
28  39  11 

9tf5 
9455 

9611 

5 

Son 

Regtilus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

22  20  45 

51  55  30 

101  45  40 

105  55  36 

9408 
9038 
9031 
9030 

24    4    9 

50    255 

99  52  54 

104    2  49 

9380 
9041 
9094 
9033 

25  47  45 

48  10  25 

98    0  13 

102  10    6 

S383 

9045 
9097 

27  31  30 

46  18    1 

96    737 

100  17  28 

8M9 
90St 

9041 
9040 

6 

Sun 

Regulus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

36  10  39 
36  58    8 
86  46  28 
90  56  10 

9397 
9063 
9070 
9009 

37  54  18 
25    6  43 
84  54  43 
89    4  23 

9409 
9099 

9078 

9on 

39  37  50 
33  15  31 
83    3  10 
87  12  48 

M06 
9101 
9066 
9065 

41  21  13 
31  24  34 
81  11  50 
85  21  25 

9415 
9113 

9094 

7 

Son 

Saturn 

Spica 

W. 
E. 

E. 

49  55  17 
71  58  45 
76    8    4 

9461 
9146 
9143 

51  37  25 

70    8  56 
74  18  11 

9479 
9158 
9155 

53  19  17 
68  19  25 
72  28  35 

9184 
9169 
9167 

55    0  53 
66  30  11 
70  39  17 

9«5 
9189 
9178 

8 

Sun 
Pollux 
Saturn 
Spica 

W. 
W. 
E. 
E. 

63  24  33 
2J)  15  24 

57  28  51 
61  37  2(> 

9561 
9350 
9949 
9343 

65    4  21 
31     2  37 
55  41  36 

59  50    2 

9575 
9964 
9969 
9956 

66  43  50 
32  49  30 
5:354  41 
58    2  58 

9S00 
89n 
89n 
9970 

68  22  59 
34  36    4 
52    8    7 
56  16  15 

9604 

9901 
9984 

9 

Sun 

Pollux 

Saturn 

Spica 

Antares 

W. 
W. 
E. 
E. 
E. 

76  33  41 
43  2:3  5<> 
43  20  46 
47  27  47 
93  21  47 

9680 
9359 
9368 
9355 
9355 

78  10  48 
45    8  30 
41  36  25 
45  43    8 
91  37    7 

9695 
9373 
9383 
9370 
9369 

79  47  35 
46  52  43 
39  52  26 
43  58  50 

89  52  48 

8710 
9387 
9399 
8384 
8384 

81  24     1 
48  36  36 
38    850 
42  14  53 

88    850 

9795 
9409 
9416 

9386 

10 

Sun 

Pollux 

Ue^iiliis 

Spica 

Aiitares 

W. 
W. 
W. 
E. 
E. 

89  21     5 
57  10  54 
20  :J3  45 
.'3:3  40  18 
79  34    8 

8803 
9473 
2507 
9471 
9470 

90  55  2i) 
58  52  45 
22  14  49 
31  58  24 
77  52  12 

9818 
9487 
3517 
9486 
9485 

92  29  33 
60  34  17 
2:3  55  39 
30  16  51 
76  10  37 

9834 
9501 
9597 
9489 
9489 

94    3  17 
62  15  29 
25  36  15 
28  35  37 
74  29  22 

9848 
9515 
9538 
9514 
9519 

11 

Sun 
Pollux 
KegiiliJH 
Antares 

W. 
W. 
W. 
E. 

101  47    8 
70  36  41 
13:3  55  2:3 
6(]    7  5:3 

9993 
9583 
9596 
9580 

103  18  58 
72  15  59 
a5  34  24 
64  28  31 

9938 
9586 
9607 
9593 

104  50  29 
73  55    0 
37  13    9 
62  49  27 

9969 
9609 

9619 
9607 

106  21  42 
75  33  43 
38  51  38 
61  10  41 

9865 
9691 
.9639 
9690 

12 

Sun 
Pollux 
Uc^ulus 
Antares 

W. 
W. 
W. 
E. 

113  5.3  28 
S:\  43    3 
47    0    0 
53     1     7 

3034 
S683 
9690 
9681 

115  22  59 

85  20    6 
48  tiii  53 
51  24     1 

3047 
9695 
9701 
9699 

116  52  13 
8(>  56  53 
50  13  32 
49  47  11 

3060 
9706 
9719 
9704 

118  21  11 
88  33  25 
51  49  56 
48  10  36 

3073 
9717 
9793. 
9716 

13 

Kc;gnluH 
Antares 
a  A(|U)lffi 

W. 
E. 
K. 

59  48  22 
40  11  2^3 
92  45  25 

9775 
9769 
3581 

61  2.3  22 
38  36  14 
91  26  30 

9785 
9779 
3589 

62  58  10 
37     1  19 
90    7  44 

9795 
9788 
3509 

64  32  45 
35  26  36 

88  49    9 

9804 
9798 
3610 

14 

Regulus 
Saturn 
oeAcpiihe 

W. 
W. 

E. 

72  22  38 
22  52  28 
82  19  22 

9849 
9894 
3676 

73  56    2 
24  24  55 

81     2    9 

9858 
9897 
3691 

75  29  15 
25  57  18 
79  45  12 

9868 
9900 

3708 

77  2  18 
27  29  37 

78  28  33 

9674 
9009 
3795 

IV. 


JUNE,  1894. 


105 


GBBBNWIOH  MBAN  TDfB. 

* 

LUNAR  DISTANCES. 

h 
U 

•rcHtfMt. 

etioo 

w. 
w. 

E. 

Midnight 

P.L. 

of 

INC 

XVh. 

P.L. 
of 

Difll 

xvnih. 

P.L. 
•f 
DUr. 

XXl^ 

P.L. 

•r 

Dm. 

1 

Pomftlluiat 
Mam 

Son 

7l  3:^32 
58  52  43 
27    0  31 

•165 
•CM 
9603 

7^15  32 
60  35  23 
25  21  40 

9489 
9606 

7f5^    S 
62  18  26 
2:)  42  40 

8490 
8407 
8583 

64     1  51 
22    335 

8418 

8668 

5 

Son 

Regultis 
Satoui 
Spieii 

W. 
E. 
E. 
E. 

29  15  20 
44  25  44 
94  15    7 
98  24  56 

9388 
9066 

9M6 
90M 

30  59  12 
42  33  a5 
92  22  44 
96  32  31 

8386 

9661 
9651 
1666 

32  43    4 
40  41  35 
90  30  29 
94  40  15 

8657 

34  26  54 
38  49  46 
88  38  24 
92  48    8 

8983 
8875 

8689 

6 

Son 

Regiilus 
Saturn 
Spica 

W. 
E. 
E. 
E. 

43    4  26 
29  33  54 
79  20  43 
8:)  30  16 

9493 
9194 
9106 
9109 

44  47  28 
27  43  31 
77  29  51 
81  39  20 

6431 
9136 
9114 
9119 

46  30  18 
25  53  27 
75  39  13 

79  48  39 

8441 
9149 
9184 
9199 

48  12  55 
24    343 
73  48  51 
77  58  13 

8451 
8166 
8195 
8133 

7 

SVN 

Saturn 
Spica 

W. 

E. 
E. 

56  42  13 
64  41   16 
(»  50  17 

9568 
9194 
9191 

58  23  15 
62  52  40 
67     1  36 

9968 

9903 

60  4    0 

61  4  24 
65  13  13 

9694 
8996 

9916 

61  44  26 

59  16  27 
m  25  10 

9648 
8996 

« 

Sun 
Pollux 
Saturn 
Spica 

W. 
W. 
E. 
E. 

70     1  48 
36  22  18 
50  21  55 
54  29  52 

9619 
9304 
«I66 

9m 

71  40  17 
38    8  12 
48  36    4 
52  43  50 

9635 
9317 
9399 
9319 

73  18  25 
39  53  47 

46  50  :w 
50  58    8 

9649 
8331 
8X37 
8396 

74  56  13 
41  .39    2 
45    5  30 
49  12  47 

9664 
8345 
8368 

8341 

9 

Sun 

P6I1UZ 

Saturn 

Q— t 

AntareK 

W. 
W. 
E. 
E. 
E. 

83    0    7 
50  20    8 
:)6  25  38 
40  31   16 
86  25  12 

9741 
9416 
9439 
9414 
9419 

84  35  52 
52    3  20 
34  42  49 
38  48     1 
84  41  55 

«7S6 
M3I 
S440 
9499 
9497 

86  11   17 
5.3  46  11 
33    024 
37    5    6 

82  58  59 

8779 
8444 
8499 
8443 
8441 

87  46  21 
55  28  43 
31  18  23 
35  29  32 
81  16  23 

8788 
8468 
8484 
8467 
84S8 

10 

Sun 
Pollux 

Rff|(UlU8 

Spica 
Antarea 

W. 
W. 
W. 
E. 
E. 

95  36  42 
63  56  21 
27  16  :kJ 
26  51  43 
72  48  26 

9864 
9598 
9548 
9598 
8597 

!>7    9  47 
65  36  55 
28  56  42 
25  14    9 
71     7  50 

9879 

8549 
9546 

98  42  33 
67  17    9 
:V)  36  32 
23SIS4 
&>  27  32 

8884 
8S66 
8579 
8566 

100  15    0 
68  57    4 
:»  16    6 
21  521  59 
67  47  33 

8568 
8564 

8568 
8667 

II 

Sun 
Pollux 
Kogulua 
Antafen 

W. 
W. 
W. 
E. 

107  52  38 
77  12    9 
40  29  50 
59  :)2  13 

S080 
9635 
9643 
9639 

109  23  16 
78  50  17 
42    7  47 
57  M    2 

8646 
9655 
9644 

110  53  37 
80  28    9 
43  45  27 
56  16    7 

9087 
8666 
8667 
8657 

112  23  41 
82    5  44 
45  22  51 
54  38  29 

9181 
8671 
8678 

12 

Sun 
Pollux 
Eeguliia 
Antarea 

W. 

w. 
w. 

E. 

1 19  49  M 
90    9  42 
5:1  26    5 
46  31  17 

3085 

9T99 
9734 
9796 

121   18  22 
91  45  44 
55    2    0 
44  58  12 

3006 

8736 
9744 
8738 

122  46  34 
93  21  32 
56  37  41 
43  22  22 

31,0 
8796 
8756 
8746 

124  14  31 
94  57    6 
58  13    8 
41  46  46 

3183 
9761 
8785 

97M 

13 

Regiilua 
Antaros 
aAqiiite 

W. 
E. 
E. 

66    7    8 
33  52    (» 
87  30  45 

9814 
9808 
3691 

(77  41   18 
3-2  17  48 
m  12  33 

8883 
8618 
3634 

69  15  16 
30  43  43 
84  54  35 

8831 
9647 

70  49    3 
29    9  49 
8:136  51 

9841 
9636 

9661 

14 

lUcaliia 
Satvbn 
a  Aquile 

W. 
W. 

E. 

78  35  10 
29    1  52 
77  12  12 

9688 
9908 
3744 

80    7  52 
:U)  lU     1 
75  56  1 1 

806 
9913 
3763 

81  40  24 
3*2    6    3 
74  40  30 

806 
8919 
3784 

83  12  46 
:S37  58 
7:)  25  11 

9806 
98N 
9fa6 
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XV. 


GSBRNWIOH  MBAIf  TIMB. 

LUNAB  DIBTANCSa. 

"3g 

Name  MMlIHraetkm 

NOOD. 

P.L. 

or 

mb. 

P.L. 
of 

VP^ 

P.L. 
of 

UD^ 

P.L. 

1    «r 

oTOIitieet. 

DUC 

Die 

DUL 

INC 

• 

O         t         f 

o       1      m 

o        #        /* 

arm 

15 

ReglllllA 

W. 

84  44  ffl) 

1M9 

86  17    3 

98M 

87  48  57 

9H7 

89  20  43 

99B3 

Satdriv 

W. 

^5    1)47 

am 

36  41  29 

9998 

38  13    4 

9940 

.39  44  .32 

9948 

9  pica 

w. 

:»  41  54 

9ft9 

.32  14    2 

9916 

33  46     1 

9983 

35  17  51 

9909 

a  Aqiiike 

E. 

7-2  10  15 

38M 

70  55  4Q 

3854 

69  41  35 

3879 

68  27  54 

3016 

16 

RegiiliiH 

W. 

06  57  24 

SMS 

98  28  21 

99n 

99  59  10 

9977 

101  29  52 

9983 

SATORIf 

w. 

47  20    7 

9973 

48  50  53 

9978 

50  21  33 

9984 

51  52    6 

9989 

Spiea 

w. 

42  54  58 

9981 

44  26    0 

9867 

45  56  54 

9973 

47  27  41 

9978 

or  AqiiiUR 

E. 

62  26  5:) 

4809 

61   16  21 

4108 

60    6  27 

4150 

58  57  13 

4193 

FofiMlhaiit 

E. 

85  44  35 

3I8S 

84  18    8 

3193 

82  51  50 

3199 

81  25  40 

3008 

17 

Saturn 

W. 

59  23  J9 

3814 

60  53  15 

3818 

62  23    6 

3889 

63  52  52 

3898 

Spica 

W. 

54  59  54 

3866 

56  30     1 

3809 

58    0    3 

3014 

59  29  59 

3818 

a  Aqnilffi 

E. 

53  22  17 

4483 

52  17  52 

4598 

51  14  25 

4098 

50  12    0 

4876 

Fomallwim 

E. 

74  17  12 

3948 

72  52    0 

3957 

71  26  58 

3985 

70    2    6 

xrx 

a  Pegasi 

E. 

05  53  47 

3994 

94  29  28 

3997 

93    5  13 

3381 

91  41     3 

3306 

Mars 

E. 

98  3:^  30 

3947 

97    8  16 

3958 

95  43    8 

3956 

94  18    5 

3961 

Ift 

SATURFf 

W. 

71  20  23 

3848 

72  49  39 

3049 

74  18  51 

3063 

75  47  58 

3066 

Spi«n 

W. 

66  58  21 

3038 

68  27  47 

3849 

69  57    8 

3845 

71  26  25 

3848 

AiitnrAA 

W. 

21     3  55 

3838 

22  33  21 

3049 

24    2  42 

3046 

25  31  59 

3047 

Pomalhaiit 

E. 

ai\    0  42 

3308 

61  37    3 

3340 

(X)  13  38 

3369 

58  50  27 

3365 

«  Po^nsi 

K. 

84  41  25 

3398 

m  17  46 

3333 

81  .54  13 

3338 

80  30  46 

3345 

Mars 

E. 

87  14  11 

3989 

85  49  39 

3986 

84  25  11 

3980 

83    0  47 

3993 

\U 

Satorn 

W. 

83  12  41 

3088 

84  41  28 

3079 

86  10  12 

3873 

87  .38  54 

3878 

Spica 

W. 

78  51  54 

3089 

80  20  50 

3065 

81  49  43 

3886 

83  18  34 

3068 

A 11  tares 

W. 

32  57  31 

3061 

34  26  28 

3064 

35  55  22 

3886 

37  24  13 

3068 

Fornalhaiit 

E. 

51  58  35 

3444 

50  37    8 

3463 

49  16    2 

3483 

47  55  19 

3505 

a  Pegasi 

E. 

73  35  18 

33n 

72  12  35 

3385 

70  .50     I 

3393 

69  27  36 

3400 

Mars 

E. 

75  59  41 

3307 

74  .35  41 

3310 

73  11  41 

3319 

71  47  43 

3314 

90 

S|»ica 

W. 

90  42  22 

3073 

92  11     4 

3074 

93  39  45 

3874 

%    8  26 

3075 

Antnros 

W. 

44  48     1 

3073 

46  16  43 

3074 

47  45  24 

3874 

49  14     5 

3074 

Fornnlhniit 

E. 

41   18  29 

3646 

40    0  44 

3683 

38  43  39 

3794 

37  27  17 

3770 

a  Pcgnsi 

E. 

62  J^  58 

3448 

61  16  36 

3459 

59  55  26 

3471 

58  34  29 

34«4 

Mars 

E. 

64  48  23 

3390 

6.3  24  35 

3390 

(i2    0  47 

3391 

60  37    0 

3391 

a  Arif^tis 

E. 

J03  32  13 

3119 

102    4  18 

3119 

100  36  23 

3119 

99    8  28 

3119 

*il 

Antnrefl 

W. 

56  37  m 

3070 

.58    6  22 

3063 

59  25    9 

3068 

61     3*  ,58 

3065 

n  Pognfli 

E. 

51  53  40 

3563 

50  34  25 

3583 

49  15  31 

3604 

47  57     1 

36^ 

Mars 

E. 

53  38     1 

3318 

52  14  10 

3317 

.50  50  18 

3315 

49  26  24 

3313 

r«Ari«lifl 

E. 

91  48  44 

3107 

90  20  43 

3106 

88  52  41 

3104 

87  24  36 

3109 

Vf.nus 

E. 

105  10  11 

3537 

103  50  28 

3535 

102  30  43 

3534 

101   10  56 

3539 

*i*i 

AiitnroH 

VV. 

68  28  52 

3050 

69  .58    3 

3046 

71  27  19 

3041 

72  56  41 

3037 

Mars 

K. 

42  26  10 

3998 

41     1  56 

3994 

3<)  37  38 

3990 

38  13  15 

3906 

CI  Ai-K^tifl 

E. 

80    3  28 

9087 

78  a5    3 

3084 

77    634 

3080 

75  38    0 

3078 

Veiiiir 

E. 

94  31   16 

3515 

93  11     8 

3511 

91  50  56 

3506 

90  30  38 

3501 

i?n 

Aiitnros  • 

W. 

80  25    4 

3008 

81  55    7 

3001 

83  25  18 

9993 

84  55  39 

9988 

1  Aqiiilie 

W. 

42  2:)  13 

5499 

4.3  14  47 

5984 

44    8    6 

5189 

45    3    4 

5030 

:vi. 
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GRESNWIOH  HEAK  TIMK. 


LUMAB  DISTANCES. 

P.  L, 

r  L. 

l».L. 

KU 

Midnigiit. 

•f 

XVi>* 

XVIII'- 

[riff. 

XXI"" 

15 

Riffii1ii« 

W, 

9ft  r4  m 

mm 

^i23'4S 

mm 

9^55    S 

«B3 

of  26  24$ 

M 

SlTVliN 

W. 

41  }%  5rt 

aKi 

42  47    7 

m&i 

44  18  14 

noo 

45  49  14 

0900 

8|ik« 

W. 

m  411  3:* 

«93a 

38  21     7 

tHi 

3SI  52  32 

»40 

41  23  40 

fiw 

«Ai|uil0 

E. 

07  H  40 

m^ 

00     1  56 

MS 

04  49  42 

mm 

63  38    0 

40Q3 

te 

R^iCMliift 

W, 

lai  0  00 

90m 

104  30  54 

«ftra 

106     1   15 

wo 

107  31  29 

30&4 

HftTrftrf 

W. 

St  2^1  t^i 

IMCI 

^4  52  54 

SttM 

56  23    8 

30V 

57  53  17 

3DO0 

8|»ic« 

W. 

4d  AS  31 

liM 

50  28  54 

•M0 

5]  5!»2a 

«M 

53  29  40 

3»M 

a  AquU* 

K. 

57  4a  40 

«tio 

50  40  52 

4W0 

55  rti  50 

00 

54  27  37 

440I 

Foovilhaiit 

K, 

79  so  40 

39  IS 

78  m  40 

>M3 

77    8    7 

»31 

75  42  35 

am 

17 

SATunir 

W. 

fis  22  m 

3000 

iUl  52    7 

3094 

08  21  37 

3030 

m  51    2 

3040 

tUpiai 

W. 

m  fii»  r*o 

a099 

02  29  a*) 

aoM 

6:1  59  15 

3009 

f;5  28  50 

3634 

a  Aquitcn 

E. 

411  10  40 

4Tji 

43  10  30 

4M0 

47  If  34 

4MI 

46  13  56 

m^ 

FtfinalhatiL 

E, 

fW  n7  20 

3^85 

07  12  57 

»B& 

ai  48  40 

3900 

64  24  35 

mm 

o  PnfKftl 

R. 

110  10  57 

aao0 

88  52  56 

3313 

87  29    0 

3010 

eo   5  to 

33931 

M«kA 

E. 

m  m  B 

»na 

Ul  28  16 

3t7i 

90    3  30 

3074 

,    88  38  48 

39)8 

la 

S^TimK 

W. 

77  1?    2 

SDAO 

78  40    2 

vm 

80  14  58 

306S 

81  43  51 

30O7 

H|w* 

IV. 

71  55  38 

JO^ 

74  21  47 

3«M 

75  53  ^* 

3057 

77  22  55 

3000' 

Aiiur^fi 

w. 

27     I   li? 

a<^i 

28  30  23 

30M 

2i^  59  29 

3060 

31  28  32 

3000 

Koftintluiiil 

E. 

57  27  ai 

xm 

50    4  51 

33»< 

54  42  28 

3400 

53  20  22 

3«M 

If  Pi^ptwi 

E. 

7lf    7  26 

33SI 

77  44  J3 

33&7 

76  21    7 

3304 

74  58    9 

33^0 

Mam 

E, 

81  3<>  27 

awe 

80  12  II 

3300 

78  47  59 

im 

77  23  50 

XN&i 

m 

BATvmn 

W. 

89    7  33 

wra 

90  30  TO 

3071 

tr2    4  46 

3Q« 

93  33  20 

3000 

Spiea 

W, 

ai  47  23 

30it 

80  J6  10 

3071 

87  44  55 

307* 

89  13  39 

3073 

AnKr«« 

w. 

38  53    2 

3om 

40  21  4!l 

307t 

41  50  34 

39^ 

43  19  18 

3073 

FoRUllhAUt 

E. 

40  a^    0 

3BM 

45  15    7 

ma& 

43  55  43 

aooi 

42  30  49 

3013 

d  Pecn«i 

E, 

08    5  20 

34«» 

aa  43  14 

'    34ie 

65  21   18 

34f7 

m  59  32 

34ns' 

M4M 

E. 

70  2:1  48 

2IJ« 

68  ^}  55 

3017 

67  m    3 

3310 

00  12  12 

3310 

90 

8pk» 

W, 

JX5  37    6 

30T4 

96    5  47 

3074 

V9  m  28 

3073 

101    3  10 

30T«, 

AuouiM 

w. 

50  42  46 

3074 

52  11  27 

3tf73 

53  40    9 

3073 

55    8  52 

3on» 

Foiitftlhayt 

E, 

%  11  44 

3WI 

;  34  57  4 

3071 

33  43  22 

3H3^ 

32  30  46 

40IS 

aPegiiit 

£. 

57  13  47 

M97 

55  53  20 

3514 

51  33    9 

3U7 

53  13  IS 

'    3a4a; 

Mam 

E. 

m  13  13 

3391 

57  41)  26 

3390 

50  25  38 

339 

55     1  50 

3310 

aAmtu 

E. 

m  40  ;£! 

3111 

mi  12  37 

3111 

94  44  41 

3110 

93  16  43 

3100 

91 

AnlnnM 

W. 

02  3*2  50 

sm 

04     1  45 

3000 

05  30  43 

30&7 

66  59  45 

3063 

aPeKaai 

E. 

46  38  50 

m^ 

45  21   19 

3001 

44    4  12 

37  ti 

42  47  38 

3740' 

Mifti 

E- 

4H    2  27 

XI 10 

40  38  27 

3300 

45  14  25 

330a 

43  50  19 

3ani 

iiArietiii 

E. 

ai  50  2fl 

3100 

84  28  19 

3M0 

83    0    5 

3004 

81  31  48 

3001 

Venue 

E. 

\m  51     7 

0^0 

tie  31   15 

3WS 

97  11  19 1 

3&KJ 

95  51  20 

m\t 

9t 

AntArm 

W, 

74  20    8 

3031 

75  55  42 

3090 

n  25  22 ; 

3091 

78  55    9 

30N 

M4U 

E. 

m  48  47 

308} 

nh  ti4  13 

3770 

33  5!»  34 

3)r7i 

32  34  49 

3ae 

Q  Anetii 

E, 

74    1)  21 

3071 

72  40  36 

3017 

71   11  46 

3011 

09  42  49 

30^ 

Vkhoi 

e. 

89  10  15 

3«i 

87  49  46 

34« 

m  2!»  10 

3404 

65    8  28 

3477 

m 

Aiiluia 

w. 

86  26    ^ 

»T« 

^7  56  49 

Mi 

89  27  40 

IMt 

90  58  43 

fKt 

ttAiinto 

W- 

45  511  ;^ 

«»Jt 

46  57  37 

4011 

47  57    4 

«TI& 

48  57  51 

" 
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T\ 


GBEimWlCH  M£AN  TUB. 


LUVAB  OISTAHGXS. 


?g 


yuM  mad  mreetifln 
orOltj«et. 


Noon. 


•I 


npt. 


IMC 


Vlk* 


P.I* 


IXi"^ 


tza 


24 


Ifc-i 


27 


'irt 


:)(! 


Haas 
fit  A  (Villi 

AUl*r\mrtiu 

So  I* 

Aiitnrpfl 
a  Aqiiila^ 
n  Ani!tiA 

Hun 

«  Af|iiUtf 
n  AriHijf 
Vmntm 
AltlHimmii 

Jl^VITKH 

fi  At\ttt]ff 
KiiniJifhni»t 

Altli'^ifiniii 

JUPITKE 

Hum 

»  Afjnilm 
PfKiinninitt 

AlMwrnu 
JiT|«rTF:K 

rilMMtllKlMl 
it  I'f'plrti 

Mars 

AlilfOkiiriiii 

iirf'ITKK 

Vit\\\n\\%t\m 

Mahh 
Hvn 


E* 
E- 
E. 

E, 

W. 

E. 
E- 

E, 

W, 

K. 

E, 
W. 

w. 

E  . 
E, 
W. 

e! 

E. 
E. 

W. 
W. 
W. 

K  . 

E. 

VV. 
W. 
E, 
E. 

W. 
W. 

E. 


31  n  ST 

m  n  46 

83  47  3g 
IID  2  55 
l^  59  7 

92  ^  55 

49  511  51 
56  Ml  :^» 
T^a  55  45 
87  8  5J» 
97  ^  VJ 

111  54  58 

58  55  40 
44  !*  27 
III  5 J  Ail 
75  2  ;Ji> 
85  2a  21 
100  m  m 

ns  4<>  37 

;i8  50  40 

50  n\  50 
G2  40  42 

?:)  10  14 
89   3  :iG 

7!J  18  5lt 
50  24    4 

nn  ,vi  5j> 

50     [     2 

f!0  :n  I 
77    n  10 

<;2  Ait  40 
42  40  42 

2!}    8  41 

:i7    5    I 

47  27  44 
m  41  44 

75  47  57 


54 
42 

5t 


5,1  20 
18  44 


15 


B!)  21 
*J7  5!»  U 
55  57  44 
3d  42  Zi 


3f7l 

307i 


4Ht 


3«»i 


3fM3 
3317 


3307 


9950 
39)0 


3344 
3193 


3413 

3dS0 
30f7l 

90sa 

31  M 

96da 

?7M 

a^i3 

3644 
^401 

951 A 


29%^  5^ 
66  44  36 
&a  36  41 
m  ;m  14 
121  36  41 

94  1  20 
5]  ,1  10 
54  46  21 
71  m  30 
85  38  57 
!»5  5!»  50 
MO  31     G 

GO    6  53 

42  37  45 
(10  27  43 
73  30  49 
«3  57  6 
\}J  II  41 

70  3  37 

40  H     } 

4ft  5  J13 

(M  Ci  44 

71  30  ;m 

87  34  IS 

80  40  27 
51  54  30 
37  24  14 
48  24  50 
58  54  28 
77^  34  51 

Gl  22  21 

44  8  m 
30  45  48 
'.ir*  27  J  7 

45  48  4 
fht  10  11 

77  28  0 
5<;  29    3 

43  50  :14 
;^>  17  21 
50  IB  at] 

£H  4  48 
m  40  15 
57  42  1 
;J7     1  31 


MC3 


3»i 


3»7e 


3ftW 


3es3 

3J70 

4691 
3077 

3417 

3067 
fi709 

«9i3] 

5717 
»}^ 
^2658 

H&U 

«777 


arro7 

9431 


l!4«9 


28  19  SA 

ri5  15  18 

81  5  :i5 
il6  5  25 

120  14    6 

S^5  32  58 
52  7  3t> 
5;i  15  5;^ 

70  II  3 
84  8  42 
iM  30  27 

109    7     I 

61  18  54 
41  5  53 
5J)    3  25 

71  58  44 

82  25  35 
1^7  45  35 

71  21  14 
41  36  26 

47  38  56 
59  32  29 

70  2  ^i 
86    5  40 

82  2  24 
5:1  25  39 
a5  ^'i  12 
AC*  4^  22 

57  17  32 
74    3  15 

a5  58  38 
45  37  ;18 
:i2  2:1  24 
3:i  49  30 

44  8  0 
01  35  13 

79    8  32 

58  5  33 

45  40  51 
30  34  31 

48  40  17 

1)2  48  43 

71  21  53 

59  26  4 1 
a'i  20  21 


aftf7 

»I39 
34&4 
3M0 
3370 


3ft3t 

3981 


3t£3 
2797 


999t 


9871 


30Q9 
aS38 

9S33 


«eT4 

9478 
WW 


9373 


26  5^  40 
m  45  53 
7<J  44  20 
IM  :jli  26 
118  5]  22 

07  4  49 
5:1   13    7 

5t  45  15 

68  48  23 

82  38  15 

£13    0  42 

107  42  42 

62  31  42 

3I>  33  50 
57  m  51 
70  26  24 
80  5;i  47 
96  19  II 

72  39  27 

43  3  50 
46  12  5 

57  57  57 
68  28  12 
84  M  40 


83  24  49 

54  57  31 
34  25 
45  M 

55  40 
72.11 


52 

:t9 

13 
12 


m  a-i  2i> 

47  7  48 
:14  1  27 
32  1]  45 
42  27  m 
59  59  49 

80  49  33 
m  42  48 
47  22  35 
^  51  27 
47  I  m 


94 
73 
61 


32  58 
4  2 
45 


33  38  54 


VIIL 
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1, 


OHEENWiOH  MEAN  TIME. 

> 

LUVAK  PISrrAKC£& 

p 

PL 

^.U 

P,t. 

PL. 

HidiiighL 

Diff 

xvi». 

«f 

xvim- 

9m 

XXl^ 

Diff. 

m 

Mam 

E. 

25  3»  3? 

»i 

2I  r«5g 

3990 

2^2  38  21 

2*  13  40 

MIT 

iiAnetitf 

E. 

413  m  m 

3ogft 

fio  40  a? 

»1i 

5!t  16  47 

3011 

57  46  48 

mm 

Vkiviii 

E. 

n  22  57 

MM 

77     1  24 

114^1 

75  m  42 

3ttl 

74   17  411 

3411   1 

AUl^iinniii 

E. 

m  7  is 

VK9 

111  :i7  flit 

39J^ 

£10    8  :h) 

JU» 

88  :»  50 

;«ii  1 

Suit 

E. 

117  28  27 

a:&7 

116    5  21 

■JJ4B 

114  42    5 

;ici3« 

iia  18  .n 

XfM 

1M 

Atttmrrm 

W, 

98  m  M 

000 

too  9  la 

m» 

101  41  46 

«r» 

loa  14  :t5 

Mift  ' 

9  Af^ujb) 

W. 

S4  VJ  n 

«&4 

55  27  17 

4m 

56  a5  50 ! 

41Jft 

57  45  18 

«n 

E. 

5a  II  ^ 

1IW3 

4@  4a  28 

w^ 

47  12  Itll 

mm 

45  40  58 

mt« 

Vkfivi 

E, 

tE7  t£5  :i1 

xe^ 

(it;    2  2(i 

334» 

64  :fti    7 

zm 

6:*  15  :M 

xm 

AUklMiinii 

B. 

61     7  35 

<i»i» 

711  as  42 

ttH7 

78   5  as 

mm 

76  rU   14 

Ms« 

JoriTvA 

K, 

til  m  All 

3000 

t»0    0  :S0 

va 

m  :\o  2 

wn% 

m  511  HI 

MM 

8CK 

E* 

\m  IS  10 

KMI 

101  53  Xi 

JBb? 

io:i  28  21 

9MI 

t&i    3    4 

Wll 

3S 

B  Aqilile 
41  Arietit 

W, 

m  45  [d 

390 

m  m  :h 

am 

66  14  ai 

'     VTW 

67  30  16 

TTU 

E. 

m   }  m 

wm^ 

l¥l  2!»  17 

M»l 

:t4  56  47 

Mn 

Xi  24  10 

SttV 

Yxjve* 

E. 

m  11    1 

3£K) 

54  48  54 

3U> 

5:)  2:)  ao 

MH 

51  57  4tl 

3HM 

Aldehfimii 

E. 

m  5n  48 

9f71 

U7  20  5iE  1 

tm 

fi,^  47  48 

tN6 

64  14  23 

«Sif 

JvriTKR 

E. 

TJ  21  41 

«B« 

57  4^»  17 

MeO 

7U  16  :)5 

iW7 

74  43  31 

yKMl 

Sojf 

E, 

IM  52  ^ 

3t» 

IKl  25*  ;J0 

3143 

IM  56  11 

31 M 

UO  30  m 

31  r« 

!K 

ciAijuilw 

W, 

7:1  '*^  Ul 

3Sa& 

75  17  'ftl 

xm 

76  m  ;t4 

3«fT 

n  5»<   1 

3470    , 

PotrwUuiiit 

W. 

41  .)0  II 

3tK 

45  57  25 

;rift4 

47  25  30 

30M 

48  54  24 

MiM  1' 

VftffL^t 

E, 

44  41  5:1 

3r:« 

4a  17  ^2 

31 J1 

41  41»  m 

3101 

40  21  25 

3M7 

AUIebnrvii 

E, 

5«»  2^)    8 

ir77i 

54  48    2 

ffTSi 

5a  12  :ei 

»« 

51  tr*  aei 

f7»sl 

JuriTRA 

E, 

m  5:)  2!l 

tm 

fi.>  18  25 

9»« 

m  42  5il 

t7;« 

62    7   II 

«3«i 

Son 

E. 

83    7  ID 

JOM 

SI  a?  *J 

3MS 

80   7  :io 

MM 

78  ;f7    3 

«M 

97 

iiAi|iiile 

W,  1 

64  47  42 

XM« 

m  u   0 

xn 

S7  M  4^ 

3901 

88  58  50 

Mil 

Fbiiinllmiit 

w. 

54;  ao   :t 

j|EC»» 

5^   a  15 

tno 

5«i  :r7   6 

irrio 

61    11  :t5 

37;^ 

Tbjwuii 

E  , 

in  5ti  15 

3U)t 

ai  26  22 

30M 

*^i  56  14 

fan 

28  2-^  :i3 

M» 

Aklelinnin 

E* 

4:t  at  42 

mrn 

41  57  :r2 

3M» 

40  20  1 1 

iMi 

38  4i  40 

Mr4 

icrrrift 

E. 

54     2  dO 

mm 

52  24  24 

flita 

50  45  54 

9liJ 

49    7     1 

KM 

Sirii 

E.I 

70  58  44 

wn 

IS  25  51 

«^ 

67  52  34 

■» 

66  18  52 

Ml^ 

« 

PonutltiAUi 

W. 

ti!»  12  54 

ItMi 

70  50  52 

Mti 

72  2!t  22 

fl»& 

74    8  24 

mn 

«  Pegnifi 

W, 

48  ail     1 

^mo 

50  II    14 

»»l 

51  44  2a 

3»lt 

53  18  2G 

ifTm 

lUil 

w. 

:i5  :ri  5!> 

xm 

:i7  18  m 

^77 

38  58  26 

ifiM 

40  38  21 

KM 

Al<fo]wiivi 

E, 

:to  :ii    1) 

9nb 

28  56  :i!» 

mn 

27  H)  ai 

MM 

25  42  50 

TTVJ 

lupiTsa 

E. 

40  4<)  44 

VMi 

ai)   5  :i:) 

urn 

37  24    0 

«ri 

35  42    6 

fM*«    ' 

BU9 

E. 

:s  24    0 

ini» 

5fl  47  46 

fjm 

55  II     6 

MM 

5:1  :M    1 

Mi^ 

3» 

Poimlbitiii 

W. 

82  ai    2 

sm 

84  12  58 

MM 

65  55  19 

^  38    5 

MIt 

ePffffMi 

W. 

61  20  m 

WlJft 

m  ^f  24 

£» 

64  38  42 

»^ 

m  18  :i7 

^m 

Mau 

\\\ 

m  4  45 

»MI 

50  47  22 

94hI] 

52  ao  24 

»» 

54  la  :ti 

«*■> 

IcrtTftft 

E* 

27    H  10 

*m 

25  24  44 

t4A3 

23  41  la 

V4frJ 

21  57  41 

74fX. 

8vji 

E. 

45  2^2  2H 

K7fi 

4a  42  59 

«S» 

42    3    8 

«&44 

10  22  :iti 

«■'*"» 

la 

PfNOttllMUl 

W. 

,  m  17  $t 

KMi 

98    2  26 

«v 

tff>  47  :i5 

UM 

101  :i:{    0 

ICI|^ 

ttPafaai 

W, 

1    74  40  40 

M» 

76  211  4ii 

MDi 

78  la  IS 

%m 

7r»  57   15 

SOM 

Harb 

w. 

m  57  1 1 

3P0« 

m  42  59 

f»4 

m  29    8 

9f7f 

i;8  15  :i8 

9Mi 

Sim 

*E. 

31  57  12 

»m 

30  15  161 

"■ 

28  m  10 

»l£i 

26  :ia  :i5 

M&S 
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AT  GREENWICH  APPABENT  NOON. 

THE  SUN'S 

i 

« 
1 

1 

• 
o 

1 

Semi- 
diameter. 

mderea] 
Time  of 
Semi, 
dimeter 
PaMiIng 
Keridian. 

Time, 

to  be 

Added  to 

Apparaat 

Time. 

\\ 

Apparent 
Right  AMMMision. 

Dlir.for 
iHmir. 

Apparent 

Diir.  for 
iHoor. 

'1 

suy. 

Mod. 
Tues. 

1 

2 
3 

h     m       8 

6  41  42.14 
6  45  50.27 
6  49  58.11 

lo!344 
10.333 
10.3*21 

N.23    6  33.0 
23     2  13.6 
22  57  29.9 

-10.30 
11.31 
12.31 

15  46'l7 
15  46.16 
15  46.16 

68^77 
68.73 
68.69 

3  35?52 
3  47.06 
3  58.31 

0.486 
0.475 
0.463 

Wed. 
Tliur. 
Frid. 

4 
5 

6 

6  54     5.66 

6  58  12.88 

7  2  19.75 

10.308 
10.2d4 
10.279 

22  52  22.2 
22  46  50.6 
22  40  55.2 

-13.31 
14.31 
15.30 

15  46.16 
15  46.17 
15  46.19 

68.65 
68.61 
68.56 

4     9.27 
4  19.91 
4  30.19 

0.450 
0.436 
0.441 

Sat 

SUN. 

MoQ. 

7 
8 
9 

7     6  26.25 
7  10  32.35 
7  14  38.01 

10.263 
10.246 
10.228 

22  34  36.2 
22  27  53.7 
22  20  48.0 

-16.28 
17.25 
18.22 

15  46.21 
15  46  24 
15  46.27 

68.51 
68  45 
68.40 

4  40.10 
4  49.62 
4  58.72 

0.405 
0.388 
0.370 

Tues. 
Wed. 
Thur. 

10 
11 
12 

7  18  43.28 
7  22  48.08 
7  26  52.42 

10.209 
10.190 
10.170 

22  13  19.1 
22     5  27.3 
21  57  12.8 

-19.18 
20.13 
21.08 

15  46.31 
15  46.35 
15  46.39 

68.34 

68.28 
68.22 

5     7.39 
5  15.60 
5  23.36 

0.35:* 
0.333 
0.31.1 

Frid. 
Sat. 

SUN. 

13 
14 
15 

7  30  56.27 
7  34  59.63 

7  39     2.48 

10.150 
10.129 
10.108 

21  48  35.8 
21  39  36.5 
21  30  15.0 

-22.01 
22.93 
23.85 

15  46.44 
15  46.49 
15  46.55 

68.15 
68.08 
68.01 

5  30.64 
5  37.42 
5  43.69 

0.293 
0.274 
0.2S1  1 

Moil. 
Tues. 
Wed. 

16 
17 
18 

7  43     4.82 
7  47     6.64 
7  51     7.93 

10.087 
10.065 
10.013 

21  20  31.7 
21   10  26.6 
21     0    0.1 

-24.76 
25.66 
26.55 

15  46.61 
15  46  67 
15  46.73 

67.94 
67.87 
67.80 

5  49.46 
5  54.71 
5  59.42 

0.230 
0.208 
0.186 

Thur. 
Frid. 

Sat. 

19 
20 
21 

7  55     8.68 

7  59     8.89 

8  3     8.55 

10.021 
9.998 
9.975 

20  49  12.3 
20  38     3.5 
20  26  33.8 

-27.43 
28.30 
29.16 

15  46.80 
15  46  87 
15  46.95 

67.72 
67.63 
67.55 

6     3.61 
6     7.25 
6  10.35 

O.l&t 
0.141 
0.118 

SUN. 
Mod. 
Tues. 

22 
23 
24 

8     7     7.66 
8  11     6.21 
8  15     4.20 

9.952 
9.928 
9.904 

20  14  43.5 
20     2  33.0 
19  50     2.2 

-30.01 
30.86 
31.70 

15  47.03 
15  47.11 
15  47.19 

67.47 
67.39 
67.31 

6  12.89 
6  14.88 
6  16.30 

0.09u 
0.071 
0.048 

Wed. 
Thur. 
Frid. 

25 
26 
27 

8  19     1.62 
8  22  58.47 
8  26  54.73 

9.880 
9.856 
9.832 

19  37   11.5 
19  24     1.2 
19  10  31.6 

-32.5i 
33.33 
34.13 

15  47.28 
15  47.38 
15  47.47 

67.22 
67.14 
67.06 

6  17.17 
6  17.45 
6  17.16 

0.024 
0.000 
0.021 

Sat. 
SUN. 
Mod. 
Tues. 

28 
29 
30 
31 

8  30  50.41 
8  34  45.50 
8  38  40.00 
8  42  33.90 

9.808 
9.78:J 
9.758 
9.733 

18  56  42.8 
18  42  35.2 
18  28     9.1 
18  13  24.7 

-34.92 
35.70 
36.47 
37.22 

15  47.57 
15  47.68 
15  47.79 
15  47.91 

66.97 
66.88 
66.80 
66.71 

6  16.28 
6  14.82 
6  12.77 
6  10.12 

0.048 
0.073 
0.098 
0.1 2;{ 

Wed. 

32 

8  46  27.20 

9.708 

N.17  58  22.4 

-37.96 

15  48.03 

66.62 

6    6.87 

0.148 

Note.— Th6  n 

aean  time  of  Aeraidiameter  p 

aiMing  may  be  found  by  subt 

rating  0M9  from  the-a 

idereal  time. 

The  1 

ign  —  prefixed  to  the  hourl 

y  change  of  declination  indi 

cates  that  north  deolina 

tiona  are  deore 

aeiag. 
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AT  OEEEUWICH  MRAN  NOOK. 

THE  SON'S 

« 

1 

1 

1 

tobfl 
Babtnetod 

pin.  fur 
iBfflir. 

r 

Appu«nt 

■ 

XHiLtvr 

if. 

ft. 

1 
3 

«      1>      I 

6  41  41.52 
e  45  40,61 
6  49  57,43 

10,343 
10JJ32 

N,23    6  33l'6 
23    2  14*2 
22  57  30.7 

-10.30 
11.31 
IU.31 

m      A 
3  35.49 
3  47.03 
3  58.28 

• 

0.475 
0,463 

6  38    6  Oct 
6  42    2.59 
6  45  59,14 

Ml. 

it 

4 

5 
6 

6  54    4.95 

6  58  12.14 

7  2  ia9s 

10,307 
10.^1 
10.^6 

22  52  23,2 
22  46  5L6 
22  40  56.4 

-i3.ai 

]4,:i] 
15.30 

4    9.24 
4  19.88 
4  30.16 

0.400 
0.430 
0.491 

6  49  55.70 
6  53  52  26 
6  57  48.82 

U 

7 
6 
B 

7    6  25.45 
7  10  31.53 
7  14  37.19 

lO.Wl 
10.M& 
10.937 

22  34  37.4 
22  27  55J 
22  20  49,4 

I7.ti5 

4  40  07 
4  49  59 
4  58.69 

0,105 
0,:ki8 
0,370 

7     1  45.38 
7     5  4L94 
7     9  38.50 

en. 
or. 

11 
12 

7  18  42.41 
7  22  47,19 
7  26  51.51 

>0/iOB 
10.189 
IDJ69 

23  13  20.7 
22     5  29.1 
21  57  14.7 

120,13 
91,07 

5    7.36 
5  E5.58 
5  23.33 

0,:i£i2 
0.;{33 
0.313 

7   13  35  06 
7  n  31,61 
7  21  28,17 

id. 

L 

13 
14 

15 

7  M  55.34 
7  34  58,68 
7  m     1.52 

IO,tlU 
lO,t^J8 
lO.tO? 

21  48  37,8 
21  39  38.6 
21  30  17.3 

-*^*.oo 
2:i.»4 

5  30.61 
5  37  39 
5  43.^ 

0.*JlO 
0.9T2 
0.951 

7  2r»  24,73 
7  29  21,29 
7  33  17,85 

dd. 

17 
18 

7  43    3,84 
7  47     5,65 
7  51     6,92 

10.066 
10^061 
10.042 

21  20  34.0 
21   10  29.1 
21     0    2.7 

-94.75 
95.6ri, 
96.541 

5  49  44, 
5  54  69 
5  59.40 

0.930 
0.90H 
0,166 

7  37  14.40 
7  41   10.96 
7  45    7-52 

Id. 

19 
21 

7  55    7,67 

7  59    7.87 

8  3    7.53 

10.030 
9,WT 
!».974 

20  49  15.0 
20  ;i8    6.3 
20  26  36.8 

-27,12 
99,l«l 

6    3,59 
6    7.24 
6  10,33 

0,163 
O.III 
0,li(« 

7  49     4.08 
7  53    0.64 
7  56  57.19 

elk 

22 
23 
24 

8    7    6,63 
8  It     5.18 
8  15    3.16 

0.904 

20  14  46.6 
20    2  36,1 
J9  50    5.4 

-30.01 
9l.7tl 

j      6   1288 
6  14,87 
6  16.30 

o.ourt 

0,071 

0.04a 

8    0  53,75 
8    4  50.31 
8    H  46.87 

Bd. 
ar. 
id- 

25 

2e 

27 

8  19     0,59 
8  22  57,43 
8  26  53.70 

9,a8U 

19  37  14,9 
19  24     4,7 
19  10  35.1 

-39.r>-J 
33.3:1 
34.13 

6  17.16 
6  17,45 
6  17.16^ 

o.o'ii 
ooou 

0,091 

B  12  43.42 

a  16  :$9.98 

8  20  36,51 

L 

in. 
en. 

28 
2d 
30 

;ii 

8  30  49.38 
8  34  41  48 
8  38  38.99 
8  42  32.90 

9.80e 
9.784 
UT60 

IS  56  46.4 
IS  42  38.9 
18  28  12.8 
18  13  28,5 

-34.yi 
35.70 
3B,47 
37.92 

6  16.29 
6  14.83 
6  12.78 
6  10  13 

U,04^ 
0.073 

a.oiiJ4 
0.1 9:t 

8  24  :f3.10 

8  28  29.65 

9  32  26.21 
8  36  22.77  ; 

ed. 

^ 

8  46  26,21 

9.709 

N,  17  58  26,2 

-37.90 

6    688 

0.14^ 

8  40  19.32  i 
lHff.r«riaMr. 

f»^— Tl«t 

UIBQWS 

&f  V  ^'ft^^ltlt  ih%  tV*^*^  ^> 

tkMt.  ttort^  d»ea 

»n4 

ten      pr»a«#4  «o  th 

•  boOflf  13 

h»ats*nf  4*«lkiiMiaa 
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IIL 


AT  QRBENWICH  MEAN  NOON. 

!l 

a 

THK  SUN'S 

7^ 

TB0E  LONQITDDS. 

LoCvfttliM 

K«aa  Tina 

o 

fr 

Dlff.  far 
1  Sour. 

LATITUDE 

of  tbl3 

Emrth. 

Diir,  for 
1  Eoiir. 

of 

fl 

p    1 

X 

r 

1 

182 

99  35    2JJ 

M  38;5 

l4:UKi 

+  0.42 
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GBBBNWIOH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AMAnAion. 

DiiC  for 
1  Minute. 

Deelinatioii. 

Difllfor 
lliinate. 

Hoar. 

RlRbtAAoension. 

DiiTfor 
lliinate. 

Diftfer 
IMiaataL 

TU 

ESDA^ 

r  17. 

THURSDAY  19. 

b     ni      8 

8 

O            t            M 

tt 

h    m    • 

• 

o      #       « 

M 

0 

19  30  54.68 

1.1717 

S.26  41    3.6 

ft.994 

0 

21  10  40.85 

1.9803 

a20  17  22.4 

I0J83 

1 

19  33    4.88 

9.1683 

26  35  42.2 

6.418 

1 

21  12  39.55 

1.9764 

20    6  5a8 

16.469 

2 

19  a5  14.87 

9.1648 

26  30  ia4 

5.549 

2 

21  14  38.02 

1.9795 

19  56  26.1 

10.563 

3 

19  37  24.66 

9.1614 

26  24  37.1 

5.666 

3 

21  16  36.25 

1.9685 

19  45  50.4 

10.ftr7 

4 

19  39  34iJ4 

9.1578 

26  18  53.5 

5.787 

4 

21  18  34.24 

IMM 

19  35    9.7 

16.790 

5 

19  41  43.60 

9.1549 

26  13    2.7 

5.908 

5 

21  20  32.00 

1.9607 

19  24  24.0 

10.603 

6 

19  43  52.75 

9.1506 

26    7    4.6 

6.098 

6 

21  22  29.53 

1.9568 

19  13  33^ 

10.885 

7 

19  46    1.68 

9.1469 

26    0  59.3 

6.148 

7 

21  24  26.82 

IMM 

19    2  37.8 

10.965 

8 

19  48  10.38 

9.1439 

25  54  46.8 

6.967 

8 

21  26  23.89 

1.9499 

18  51  37.5 

11.044 

9 

19  50  18.86 

9.1394 

25  48  27.2 

6.386 

9 

21  28  20.73 

1.9454 

18  40  32.5 

11.IS3 

10 

19  52  27.11 

9.1357 

25  42    0.5 

6.503 

10 

21  30  17.34 

1.9417 

18  29  22.8 

11.901 

11 

19  54  35.14 

9.1319 

25  35  26.8 

6.690 

11 

21  32  13.73 

1.9380 

18  18    8.4 

1IJR9 

12 

19  56  42.94 

9.1981 

25  28  46.1 

6.7J6 

12 

21  34    9.90 

1.9343 

18    6  49.3 

1IJ56 

13 

19  58  50.51 

9.1949 

25  21  58.5 

6.859 

13 

21  36    5.85 

1.9307 

17  55  25.7 

11.431 

14 

20    0  57.84 

9.1909 

25  15    3.9 

6.968 

14 

21  38    1.58 

1.9971 

17  43  57.6 

11.505 

15 

20    3    4.93 

9.1109 

25    8    2.4 

7.089 

15 

21  39  57.10 

1.9935 

17  32  25.1 

11.578 

IG 

20    5  11.78 

9.1193 

25    0  54.1 

7.194 

16 

21  41  52.40 

1.9199 

17  20  48.2 

11.651 

17 

20    7  18.40 

9.1063 

24  53  39.1 

7JW6 

17 

21  43  47.49 

1.9165 

17    9    6J& 

11.793 

18 

20    9  24.78 

9.1043 

24  46  17.4 

7.417 

18 

21  45  42.38 

1.9131 

16  57  21.4 

11.794 

19 

20  11  30.92 

9.1003 

24  38  49.0 

7.598 

19 

21  47  37.06 

1.9097 

16  45  31.6 

11.865 

20 

20  13  36.81 

9.0962 

24  31  14.0 

7.639 

20 

21  49  31.54 

1.9063 

16  33  37.6 

11.935 

21 

20  15  42.46 

9.0991 

24  23  32.3 

7.749 

21 

21  51  25.82 

1.9030 

16  21  39.4 

19.004 

22 

20  17  47.86 

9.0880 

24  15  44.1 

7.857 

22 

21  53  19J)0 

1.8997 

16    9  37.1 

19.079 

23 

20  19  53.02 
WEE 

9.0839 

>NESD 

S.24    7  49.5 
AY  18. 

7.964 

23 

21  55  13.78 
F. 

1.8964 

BIDAl 

S.15  57  30.8 
I  20. 

19.138 

0 

20  21  57.93 

9.0797 

S.23  59  48.4 

8.079 

0 

21  57    7.47 

1.8933 

S.  15  45  20.6 

19.904 

1 

20  24    2.59 

9.0756 

23  51  40.9 

8.178 

1 

21  59    0.97 

1.8909 

15  33    6.4 

19.270 

2 

20  26    7.00 

9.0715 

23  43  27.1 

8.982 

2 

22    0  54.29 

1.8871 

15  20  i8J2 

19.335 

3 

20  28  11.17 

9.067» 

23  35    7.1 

8.386 

3 

22    2  47.42 

1.8840 

15    8  26.2 

19.399 

4 

20  30  15.08 

9.0631 

23  26  40.8 

8.490 

4 

22    4  40.37 

1.8811 

14  56    0.4 

19.469 

5 

20  t^  18.74 

9.0589 

23  18    8.3 

8.593 

5 

22    6  33.15 

1.8783 

14  43  30.8 

13.583 

0 

20  34  22.15 

2.0548 

23    9  29.6 

8.696 

6 

22    8  25.75 

1.8753 

14  30  57.6 

19.584 

7 

20  36  25.31 

2.0506 

2;^    0  44.8 

8.797 

7 

22  10  18.18 

1.8724 

14  18  20.7 

12.645 

8 

20  38  28.22 

2.0463 

22  51  54.0 

8.896 

8 

22  12  10.44 

1.8696 

14   5  ioja 

19.704 

9 

20  40  30.87 

2.0421 

22  42  57.3 

8.995 

9 

22  14    2.53 

1.8668 

13  52  56.2 

19.763 

10 

20  42  33.27 

2.0380 

22  33  54.6 

9.094 

10 

22  15  54.46 

1.8642 

13  40    8.7 

19.891 

11 

20  44  35.43 

2.»:i:m 

22  24  46.0 

9.192 

11 

22  17  46.23 

1.8616 

13  27  17.7 

19.879 

12 

20  46  37.34 

2.0097 

22  15  31.6 

9.288 

12 

22  19  37.85 

1.8590 

13  14  23.2 

19.936 

13 

20  48  39.00 

2.0255 

22    6  11.4 

9.384 

13 

22  21  29.31 

1.8565 

13    1  25.4 

19.991 

14 

20  50  40.40 

2.0213 

21  5(J  45.5 

9.479 

14 

22  23  20.63 

1.8541 

12  48  24.3 

ia.046 

15 

20  ,52  41.55 

2.0172 

21  47  13.9 

9.!S73 

15 

22  25  11.80 

1.8517 

12  35  19.9 

13.100 

10 

20  54  42.46 

2.0131 

21  37  36.7 

9.667 

16 

22  27    2.83 

1.8493 

12  22  12.3 

13.153 

17 

20  56  43.12 

2.0089 

21  27  53.9 

9.760 

17 

22  28  53.72 

1.8471 

12    9    1.6 

13.905 

18 

20  58  43.5.3 

2.0048 

21  18    5.5 

9.859 

18 

22  30  44.48 

1.8448 

11  55  47.7 

13J951 

19 

21     0  43.70 

2.0007 

21     8  11.7 

9.942 

19 

22  32  35.10 

1.8427 

11  42  30.7 

133» 

20 

21     2  43.62 

1.9966 

20  58  12.5 

10.032 

20 

22  34  25.00 

1.8406 

11  29  10.7 

13.358 

21 

21     4  43.29 

1.0925 

20  48    7.9 

10.121 

21 

22  36  15.97 

1.8385 

11  15  47.8 

13.407 

22 

21     6  42.72 

1.9885 

20  37  58.0 

10.209 

22 

22  :^    6.22 

1.8366 

11    2  2li) 

13.456 

23 

21     8  41.91 

1.9814 

20  27  42.8 

10.297 

23 

22  39  56.36 

1.8347 

10  48  53.1 

13.504 

24 

21  10  40.85 

1.9803 

S.20  17  22.4 

10.383 

24 

22  41  46.38 

1.8398 

S.10  35  21.4 

13.559 

JULY,  1894. 


119 


OBBEinVlOH  1CBA17  TIMS. 

THE  MOON'S  EIGHT  ASCEKSION  AND  DBCLOfATIOH, 
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OBBU^WICH  MEAN  TIME. 
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120    2  25 
81  51  45 
31  57  37 
27  48  50 
74  37  2,3 

100     1  41 

3373 
3905 
8914 
8901 
3788 
3134 

121  27    8 
83  2JJ  58 
3.3  29    0 
2J)  21     8 
73  22    8 
98  34  13 

3383 
3914 
3953 
3911 
3811 
3142 

122  51  39 
84  55  59 
35    0  13 
30  53  13 
72    7  17 
97    0  54 

3994 
9994 
9959 
9980 
3835 
3150 

124  15  57 
86  27  48 
36  31  17 
aJ25    7 
70  52  51 
95  39  45 

3304 
9939 
9906 
9999 

3869 
3158 

i:( 

Itlf/llllIM 

Hatiihn 
Hpira 
f<  Ai|iiiliti 

l''o|l|lllllllllt 

VV. 
VV. 
W. 
K. 
K. 

94     4   13 
41     1  27 
40     1  55 
04  47  49 
88  20  18 

3973 
3000 
8960 
4013 
3196 

95  a5     1 
45  34  40 
41  32  47 
(mJ  30  22 
87    0    4 

3979 
3005 
8975 
4047 
3304 

97    5  40 
47    4  46 
43    3  31 
02  25  29 
85  34    0 

9985 
3019 
9969 
4085 
3911 

98  36  11 
48  34  44 
44  34    6 
61   15  13 
84    8    4 

9993 
3018 
9988 

4194 
38M 

11 

Hatijhn 
H|ii<'ii 

VV. 
W. 

5<I    2  50 
52    5    9 

3043 
3017 

57  32    9 
53  35    1 

3048 
3039 

59     1  22 
55    4  47 

3008 
30M 

60  30  30 
56  34  27 

3058 

3030 

IV. 
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GBBBNWIOH  MEAN  TIME. 

LUNAB  DI8TANCE& 

h 
a 

VMMMdBbMtkMi 
OfOIUMt. 

Midnight 

P.L. 

of 

Dim 

XVh. 

P.L. 
of 
Die 

xvmii. 

P.L. 
of 

XXlk. 

P.L. 

•f 

Dur 

4 

SVH 

SATumv 
Spiea 

E. 
E. 

2^2^    i 
70  22  22 
74  30  11 

9385 
9M1 
9094 

2!  iii& 

68  29  51 
72  37  14 

9394 

9051 
9033 

2^5^29 
66  37  36 
70  44  32 

9397 
9061 
960 

64  4537 
68  52    5 

9191 
9919 
9054 

5 

Son 

Satukh 

Spiea 

W. 
E. 
E. 

39  16    2 
55  30  11 
50  34  14 

9446 
9136 
9115 

40  58  31 
53  40    7 
57  43  38 

9456 
9150 
9196 

42  40  43 
51  50  24 
55  53  22 

9471 
9165 
9143 

44  22  37 
50    1    4 
54    326 

9485 
9161 
9156 

6 

Son 

Satoeii 

Spies 

Aniarea 

W. 
E. 
E. 
E. 

52  47    6 
41    0  30 
44  59  41 
90  53  57 

9561 
9906 

9936 
9935 

54  26  55 
39  13  40 
43  12    7 
89    622 

9577 
9994 
9999 
9999 

56    6  21 
37  27  17 
41  24  57 

87  19  12 

9565 
9393 
9970 
99B 

57  45  23 
35  41  22 
39  38  13 
85  32  27 

9619 
9» 

7 

Smi 
SATuaii 
Spiea 
Antarea 

W. 
E. 
E. 
E. 

65  54  37 
2659    4 
30  50  45 
76  44  55 

9701 
9«9 
9373 
9339 

67  31  15 
25  16  11 
29    6  31 
75    0  40 

9790 
9453 
9091 
9380 

69    728 
23  33  52 
27  22  43 
73  16  51 

9736 
9479 
9406 
9406 

70  43  17 
21  52    9 
25  39  20 

71  33  27 

9756 
9666 
9496 

905 

8 

Son 

Ragulna 
Antarea 

W. 
W. 
E. 

78  36  18 
36  58  53 
63    239 

9649 
9583 
9519 

80    9  42 
38  39  34 
61  21  42 

9668 
9540 
9599 

81  42  42 
40  19  52 

59  41    9 

9BA 
95S6 
9546 

&3  15  20 
41  59  48 

58     1     0 

9993 
9579 
9663 

9 

SOR 

Regulna 
Antarea 
aAquila 

W. 
W. 
E. 
E. 

90  52  50 

50  13  56 

49  45  55 

100  48  55 

9901 
9651 
9644 
3461 

92  23  14 
51  51  42 
48    8    0 
99  28  10 

9007 

9699 
3486 

93  53  18 
53  29    7 
46  30  25 
98    733 

3094 
9681 
9675 
3497 

95  23    1 
55    6  12 
44  53  11 

96  47    6 

3040 
3906 

10 

Sua 

Ragulua 
Antarea 
a  AquilB 

W. 
W. 

E. 
E. 

102  46  42 
63    6  49 
36  51  58 
90    7  46 

3118 
9766 
9761 
3666 

104  14  30 
64  42    1 
35  16  39 

88  48  35 

3139 
9779 
9775 
3581 

105  42     1 
66  16  56 
33  41  38 

87  29  40 

3147 
9799 
9788 
3566 

107    9  14 
67  51  34 
32    6  54 
86  11     1 

3161 

9600 
3611 

11 

Son 

K«fulu8 
Satueii 
a  AquilB 

W. 
W. 
W. 
E. 

114  21   15 
75  40  44 
25  50  41 
79  42  16 

3995 
9864 
9018 
3701 

115  46  54 

77  13  49 
27  22  37 

78  25  30 

3936 
9874 
9994 
3791 

117  12  18 
78  46  41 
28  54  26 
77    9    5 

3950 

9831 
3749 

1 18  irr  28 

80  19  19 
3026    6 
75  53    2 

3961 
9894 

3763 

13 

SOR 

Refulua 
SATraif 
Spiea 
a  AquilB 
Pomalliaut 

W. 
W. 
W. 
W. 
E. 
K. 

125  40    4 
87  59  26 
38    2  12 
3:)  5(i  49 
6i>  38  53 
94  12  45 

3314 
9941 
9973 
9937 
3880 
3165 

127    3  59 
89  30  53 
39  32  58 
35  28  21 
68  25  23 
92  45  54 

3305 
9949 
9960 
9946 
3818 
3173 

128  27  42 
91     2  10 
41    3  36 
3()59  42 
67  12  21 
91  19  13 

3334 
9968 

9054 

3947 
3181 

129  51  14 
92  33  16 
42  31    6 
38  30  53 
65  59  49 
89  52  41 

330 
9065 
9993 
9061 
3979 
3186 

13 

Refulua 
Satokr 
Spiea 
a  AquilB 
Fomalhaut 

W. 
W. 
W. 
E. 
E. 

100    6  33 
50    4  34 
46    4  34 
60    5  34 
82  42  18 

9996 

3093 
9994 

4165 
9997 

101  36  48 
51  'M  18 
47  34  54 
58  56  35 
81  16  41 

3005 

39» 
3001 
4909 

3635 

103    6  55 
53    3  55 
49    5    6 
57  48  17 
79  51   13 

3010 
3094 
3006 
4K5 

390 

104  36  55 
54  33  26 
50  35  11 
56  40  43 
78  25  55 

3016 
3030 
3019 
4306 

39SI 

14 

Satotui 
Spiea 

W. 
W. 

61  59  33 
58    4    2 

3060 

3034 

63  28  31 
59  33  32 

3064 

3009 

Gi  S7  25 
61    2  57 

3068 

3049 

US  26  14 
62  32  18 

3070 
3045 

124 
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XV. 


GBBBNWIOH  MEAN  TDIB. 

LUNAR  DISTANCES. 

"1 

Kame  ud  Direction 
of  Ol^eot 

Noon. 

P.L. 

of 

IMff. 

nih. 

P.L. 
of 

Vlh. 

P.L. 
of 

DCh. 

P.L 

of 
Dift 

14 

a  Aquilie 

E. 

55d^56 

4368 

512^5? 

4415 

53  2^49 

4475 

5^1^35 

4541 

Fomalhatit 

E. 

77    0  46 

S9S0 

75  35  47 

3867 

74  10  57 

3836 

72  46  17 

9M 

aPegasi 

E. 

98  39  37 

3304 

97  15  30 

3306 

95  51  26 

3300 

94  27  25 

3313 

J5 

Saturn 

W. 

67  55    0 

3073 

69  23  42 

3077 

70  52  30 

9070 

72  20  55 

3061 

Spica 

W. 

64     I  35 

3048 

65  30  48 

9068 

66  59  57 

9054 

68  29    3 

3066 

Antares 

W. 

18    7    7 

3048 

19  36  20 

3051 

21     5  30 

9054 

22  34  36 

3066 

Fomnlhaiit 

E. 

65  45  28 

3330 

64  21  51 

3339 

62  58  25 

3351 

61  35  12 

3361 

a  Pegaui 

E. 

87  28  19 

3330 

86    4  42 

3334 

84  41  10 

3338 

83  17  42 

3349 

Mars 

E. 

106  39  14 

3971 

105  14  29 

3875 

103  49  48 

3877 

102  25  10 

3979 

16 

Saturn 

W. 

79  43  12 

3091 

81  11  33 

3009 

82  39  52 

3003 

84    8  10 

3004 

Spica 

W. 

75  53  52 

3066 

77  22  43 

3067 

78  51  33 

3068 

80  20  22 

3000 

Antares 

W. 

29  59  25 

3066 

31  28  16 

3067 

32  .57    6 

906B 

34  25  55 

Fomallmiit 

E. 

54  42  27 

3496 

.53  20  40 

3441 

51  59  10 

3458 

50  37  59 

3476 

a  Peffasi 

E. 

76  21  40 

3365 

74  58  44 

3379 

73  35  55 

3377 

72  13  12 

3383 

Mars 

E. 

95  22  a5 

3988 

93  58  10 

3989 

92  33  46 

3901 

91    9  24 

3901 

17 

Saturn 

W. 

91  29  27 

3096 

92  57  42 

3096 

94  25  56 

3006 

95  54  10 

3006 

Spica 

W. 

87  44  11 

3071 

89  12  56 

3071 

90  41  41 

3070 

92  10  27 

3070 

Antares 

W. 

41  49  45 

3071 

43  18  30 

3071 

44  47  15 

3070 

46  16     1 

3070 

Fomalhntit 

E. 

43  57  38 

3591 

42  38  54 

3691 

41  20  42 

3654 

40    3    6 

3609 

a  Pegasi 

E. 

65  21  28 

3419 

63  59  33 

3427 

62  37  47 

3437 

61  16  12 

3446 

Mars 

E. 

84    7  42 

3994 

82  43  23 

3-293 

81  19    3 

3983 

79  54  43 

3999 

a  Arietis 

E. 

106  28  50 

3109 

105    0  51 

3108 

103  32  51 

3107 

102    4  50 

3105 

18 

Spica 

W. 

JK)  34  28 

3065 

101     3  21 

3064 

102  32  15 

3069 

104     1  11 

3060 

Antares 

W. 

53  40    3 

3065 

55    8  56 

3063 

56  37  51 

3069 

58    6  47 

3060 

a  Pegasi 

E. 

54  31  22 

3509 

53  11    8 

3595 

51  51  12 

3543 

50  31  35 

3569 

Mars 

E. 

72  52  49 

3887 

71  28  22 

3286 

70    3  54 

3984 

68  39  24 

3983 

a  Arietis 

E. 

94  44  23 

3100 

93  16  13 

3098 

91  48     1 

3096 

90  19  47 

3094 

19 

Antares 

W. 

65  32    9 

3047 

67     1  23 

3044 

68  30  41 

3041 

70    0    3 

3038 

Mars 

E. 

61  36  16 

3270 

60  11  30 

3968 

58  46  41 

3965 

57  21  49 

3969 

a  Ariotis 

E. 

82  57  57 

3089 

8!  29  26 

3080 

80    0  52 

3077 

78  32  14 

3073 

Aldehnran 

E. 

113  42  49 

3197 

112  15  12 

3199 

110  47  29 

3117 

109  19  40 

3113 

20 

Antares 

W. 

77  28    0 

3018 

78  57  51 

3014 

80  27  47 

3008 

81  57  50 

3003 

Mars 

E. 

50  16  30 

3-344 

48  51   13 

3941 

47  25  .52 

3936 

46    0  26 

3233 

n  Arietis 

E. 

71     8    4 

3056 

69  39     1 

3059 

68    9  .53 

3048 

m  40  40 

3044 

Alcielmran 

E. 

101  59    9 

3087 

too  30  44 

3082 

99    2  13 

3077 

97  33  35 

3079 

21 

Antares 

W. 

89  29  45 

9974 

91     0  30 

2967 

92  31  24 

9961 

94    226 

2953 

nc  Aqnilfe 

W. 

47  49  34 

4728 

48  50  10 

4640 

49  52    0 

4559 

50  55    0 

4483 

Mars 

E. 

ii8  52    2 

3910 

37  26    5 

3906 

36    0    3 

3902 

34  33  56 

3198 

«  Arietis 

E. 

59  13  14 

3091 

.57  43  27 

3016 

56  13  34 

3011 

.54  43  35 

3005 

Aldeharan 

E. 

90    8  41 

3049 

88  39  20 

3034 

87    9  50 

3098 

85  40  12 

3029 

Jupiter 

E. 

106  26    9 

3071 

104  57  24 

3065 

ia3  28  31 

3057 

101  .59  21> 

3049 

Venus 

E. 

107  28  42 

3452 

10(>    7  24 

3445 

104  45  .58 

3437 

103  24  23 

3429 

22 

a  Aqnilie 

W. 

56  25  34 

4173 

.57  34  26 

4190 

58  44    8 

4073 

59  54  36 

4097 

a  Arietis 

E. 

47  12    0 

9979 

45  41  21 

9973 

44  10  35 

9960 

42  39  43 

9964 

:vi. 
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GBBBliWIOH  MBAN  TIMR. 

LUNAK  DISTANCES. 

P 

KameMid  tMreeUoa 
efOIUMt. 

Midnii^ht. 

P.L. 

of 

Dift 

XV»^ 

P.L. 
DIff. 

XVUlb. 

P.L. 
of 
DiflT. 

XXII* 

P.L. 
•f 

Die 

14 

a  Aqilito 

E. 

5f  15  19 

4610 

SS  13     S 

460 

4^11  si 

4706 

4^114^ 

46M 

Fomalliaiit 

E. 

71  21  46 

3»3 

65»  57  26 

3301 

68  33  16 

3311 

67    9  17 

3319 

aPei^i 

E. 

93    3  28 

331& 

91  39  34 

3310 

90  15  45 

3J93 

88  52    0 

3396, 

15 

Saturn 

W. 

73  49  28 

3063 

75  17  58 

3066 

76  46  25 

3067 

78  14  50 

3000 

W. 

69  58    (! 

3080 

71  27    6 

3060 

72  56    4 

3063 

74  24  59 

3005 

Antaren 

W. 

24    3  39 

3080 

25  32  39 

3060 

27     1  37 

3063 

28  30  32 

3065 

Pomalhaiit 

E. 

60  12  11 

3373 

58  49  24 

3366 

57  2($  50 

3306 

56    4  31 

3411 

a  Pegiisi 

B. 

81  54  19 

3346 

80  31     1 

3351 

79    7  49 

3356 

77  44  42 

3300 

Mau 

E. 

101     0  34 

3968 

9936    1 

3963 

98  11  30 

3086 

96  47    2 

.3967 

16 

Satukiv 

W. 

85  36  27 

300ft 

87    4  43 

3006 

88  32  58 

3006 

90     1   13 

3006 

Spica 

W. 

81  49    9 

3070 

83  17  55 

3070 

84  46  41 

3071 

86  15  26 

3071 

ADtares 

W. 

35  54  42 

3070 

37  23  28 

3070 

38  52  14 

3070 

40  21     0 

3071 

Fomalhaut 

E. 

49  17    8 

3«6 

47  56  39 

3516 

46  36  33 

3530 

45  16  52 

3564 

a  Pef^Bl 

E. 

70  50  36 

3360 

69  28    7 

3306 

68    5  46 

3403 

66  43  3:1 

3410 

Mau 

E. 

89  45    2 

3000 

88  20  41 

3003 

86  56  21 

3903 

8532     1 

3904 

17 

Satuen 

W. 

97  22  25 

3005 

98  50  41 

3005 

100  18  57 

30O4 

101  47  14 

3009 

Bpica 

W. 

!»3  39  13 

3060 

95    8    0 

3060 

96  36  48 

3068 

98    5  37 

3086 

Ajitarra 

W. 

47  44  47 

3060 

49  13  34 

3060 

50  42  22 

3067 

52  11   12 

3060 

Fomnlbaiit 

E. 

38  46  10 

3739 

37  29  57 

3778 

36  14  32 

3690 

35    0    0 

3aw 

aPegasi 

E. 

59  54  48 

3457 

58  33  36 

3460 

57  12  37 

3461 

55  51  52 

3405 

Mam 

E. 

78  30  22 

3909 

77    6     1 

3990 

75  41  38 

39fi0 

74  17  14 

3066 

aArietifl 

E. 

100  36  47 

3105 

99    8  43 

3104 

97  40  38 

3109 

96  12  31 

3101 

18 

Spica 

W. 

105  30  10 

3057 

106  59  12 

3056 

108  28  16 

3053 

109  57  23 

3051 

Ajitares 

W. 

59  35  46 

3056 

61    4  47 

3006 

62  33  51 

3069 

64    250 

3051 

aPeiraai 

E. 

49  12  19 

3583 

47  53  26 

3606 

46  34  57 

3S3I 

45  16  96 

3058 

Mam 

E. 

67  14  51 

3960 

65  50  16 

3978 

64  25  3!» 

3076 

63    059 

3973 

aArietia 

E. 

88  51  30 

3009 

87  23  11 

3000 

85  54  49 

3066 

84  26  25 

3065 

19 

Antarea 

W. 

71  29  29 

3034 

72  59    0 

3030 

74  28  a5 

3096 

75  58  15 

3098 

Mars 

E. 

55  56  53 

3950 

54  31  54 

3955 

53    6  50 

3959 

51  41  42 

3946 

a  Arietta 

E. 

77    3  32 

3071 

75  34  47 

3067 

74    5  57 

3064 

72  :<7    3 

3098 

Aldebaraii 

E. 

107  51  46 

3106 

106  23  46 

3103 

104  55  40 

3006 

103  27  28 

3009 

90 

Antarea 

W. 

83  27  59 

9096 

84  58  14 

9009 

86  28  37 

9066 

87  59    7 

9066 

Maes 

E. 

44  34  56 

3996 

43    9  20 

3904 

41  43  39 

3990 

40  17  5:1 

3915 

a  Arietia 

E. 

65  11  22 

3030 

G3  41  58 

3035 

(52  12  21> 

3030 

60  42  54 

3096 

Aldebaran 

E. 

96    4  51 

3066 

94  36    0 

3060 

J>3    7     1 

3054 

91  37  55 

3047 

21 

Antarea 

W. 

95  33  38 

9046 

97    4  59 

9030 

<)8  36  29 

9031 

100    8    9 

9099 

a  Afiiiilv 

W. 

51  59    7 

4119 

53    4  17 

4346 

54  10  27 

4085 

55  17  3:1 

4W7 

Maes 

E. 

33    7  41 

3104 

31  41  28 

3190 

30  15    7 

3187 

28  48  42 

31(0 

aArietia 

E. 

5:j  13  2!> 

30dl 

.51  43  17 

9995 

50  12  58 

9080 

48  42  :I2 

9085 

Aldebaran 

E. 

84  10  26 

3014 

8*2  40  31 

3008 

81  10  28 

3000 

79  40  15 

9903 

JOPITBR 

E. 

100  30  17 

3049 

!»9    0  56 

3094 

97  31  25 

3096 

!Mi     1  44 

3017' 

Veivos 

E. 

102    2  39 

34«) 

100  40  45 

3411 

99  18  4! 

3409 

97  56  27 

3303  ! 

« 

aAqulla 

W. 

61     5  49 

3063 

62  17  45 

3049 

ai  :M)  22 

3009 

64  4:1  :r) 

3tje6 

aArietb 

E. 

41     8  45 

9050 

39  37  41 

9054 

38    6  31 

9050 

3(i  35  16 

9047 
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XVttP 


k 

=iIf 

GBBBNWIOH  MEAN  TIME. 

■• 

1 

LUNAR  DISTANCES.                                                                 1} 

1^ 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Dilt 

nih. 

P.L. 

of 

Dilt 

VP«. 

P.I.. 
of 

Diit 

IXit. 

p.L.g 

^  n 

22 

Aldebanin 

E. 

78    9  53' 

9965 

76*39  21" 

wn 

75    i  40 

S989 

TizfiS 

wi  1 

Jupiter 

E. 

94  31  52 

3009 

93    1  50 

9990 

91  31  36 

9900 

90     I  11 

IB8I  1 

Vkiiub 

E. 

96  34    3 

3384 

95  11  28 

3373 

93  48  41 

3364 

92  25  43 

3363 

Suit 

E. 

129  :)0  26 

3980 

128    6    2 

3980 

126  41  27 

3900 

125  16  39 

a» 

23 

a  Aqnilw 

W. 

65  57  33 

3831 

67  12    3 

3796 

68  27    9 

3785 

69  42  48 

3333 

FomalliAiit 

W. 

36    6  11 

3549 

37  25  41 

3489 

38  46  17 

3434 

40     7  55 

3383 

Aidebnran 

E. 

06    0  53 

9918 

('>4  28  57 

9909 

62  56  50 

9900 

61  24  31 

9891 

JUPITRR 

E. 

82  25  58 

9999 

80  54  16 

9917 

79  22  19 

9906 

77  50    8 

98B 

Vewus 

E. 

85  27  47 

3997 

84    3  32 

3985 

8239    3 

3979 

81   14  19 

3850 

Suif 

E. 

118    9  22 

3900 

116  43  13 

3187 

115  16  48 

3174 

113  50    8 

3161 

24 

a  Aqiiilw 

W. 

76    8  48 

3598 

77  27  25 

3574 

78  46  28 

3S50 

80    5  57 

a» 

FotiinlhatiC 

W. 

47    9  26 

3176 

48  36    4 

3141 

50    324 

3100 

51  31  23 

3078 

Aldebaraii 

E. 

53  40    4 

9846 

52    6  36 

9838 

50  32  57 

9830 

48  59    8 

98n 

Jupiter 

E. 

70    5  24 

9839 

68  31  38 

9819 

66  57  35 

9806 

65  23  15 

9799 

Venus 

E. 

74    6  49 

3199 

72  40  30 

3178 

71  13  54 

3163 

69  47    0 

3146 

Sun 

E. 

106  32  45 

3099 

105    4  26 

3077 

103  35  48 

3009 

102    6  52 

3047 

25 

aAqiiilw 

W. 

86  49    9 

3431 

88  10  51 

3414 

89  32  52 

3398 

90  55  11 

3383 

Foiiialhaiit 

VV. 

59    0  27 

9938 

60  31  58 

9919 

62    4    2 

9887 

63  36  37 

9863 

a  Pepisi 

VV. 

39    2  59 

3389 

40  25  36 

3317 

41  49  28 

3958 

43  14  29 

390S 

Alclel)araii 

E. 

41     7  36 

9789 

39  32  54 

9786 

37  58    8 

9786 

36  23  20 

97B4 

Jupiter 

E. 

57  27     I 

9799 

55  50  50 

2707 

54  14  19 

9699 

52  37  29 

9678 

Venus 

E. 

02  27  55 

3070 

(>0  59    9 

3054 

59  30    3 

3038 

58    0  37 

309i 

Sun 

E. 

94  37  22 

9966 

93    6  27 

9950 

91  35  11 

9933 

90    334 

9916 

2<5 

Foinalliaiit 

VV. 

71  27    7 

9750 

73    2  40 

9799 

74  38  41 

9708 

76  15  10 

9668 

a  Pegasi 

W. 

50  34  50 

9973 

52    5  36 

9935 

53  37  10 

9899 

55    930 

9865 

Mars 

W. 

22  3  J  27 

9769 

24    8  45 

9733 

25  44  41 

9706 

27  21   13 

9680 

Jupiter 

E. 

44  28  20 

9604 

42  49  31 

9590 

41   10  22 

9575 

39  30  S3 

9569 

Venus 

E. 

50  28-21 

9939 

48  50  52 

9993 

47  25    2 

9906 

45  52  51 

9891 

Sun 

E. 

82  19  57 

9898 

80  46    6 

2810 

79  11  51 

9799 

77  37  13 

9775 

27 

Foinalliaiit 

W. 

84  24  15 

9599 

80    3  21 

2574 

87  42  52 

9557 

89  22  46 

9540 

a  Pegasi 

W. 

03     I  44 

9719 

04  38    8 

2685 

00  15    8 

9659 

67  52  43 

9635 

Mars 

W. 

35  32    5 

•   9566 

37  II  47 

2545 

38  51  57 

9595 

40  32  36 

9506 

Venus 

E. 

38    0.54 

9814 

30  32  44 

2801 

34  58  17 

9788 

33  23  33 

9776 

Sun 

E. 

09  38    0 

9684 

08     1     4 

2666 

00  23  39 

9648 

64  45  49 

9631 

28 

nr  Pegasi 

W. 

70    8  40 

»23 

77  49  21 

2503 

79  30  30 

9485 

81  12    4 

9467 

Mars 

VV. 

49    2  38 

2411 

50  45  57 

2393 

52  29  42 

9376 

54  13  51 

2339 

a  Arictis 

VV. 

;i2  54  44 

9340 

34  39  45 

2315 

30  25  23 

9991 

38  11  35 

9969 

Sun 

K. 

50  30  47 

9546 

54  50  38 

2530 

53  10    6 

9514 

51  29  12 

9499 

29 

Mars 

VV. 

03    0  28 

9283 

04  40  53 

9268 

00a3  39 

9956 

68  20  44 

9943 

aArletis 

VV. 

47  10  10 

9174 

48  59  22 

9159 

50  48  52 

9143 

52  38  45 

91*29 

Sun 

E. 

42  59  135 

9430 

41   10  43 

9418 

39  33  34 

9407 

37  50    9 

9397 

30 

Mars 

VV. 

77  20  34 

9189 

79    9  18 

9180 

80  58  10 

9179 

82  47  26 

9165 

a  Arietis 

W. 

01  53  10 

9069 

0:3  45    3 

9060 

65  37    4 

9069 

67  29  18 

9043 

Sun 

E. 

29    9  50 

9369 

27  25  27 

9360 

25  40  55 

9359 

23  56  22 

9369 

VIU. 
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OUBKNWIUU  M&AS  TIMB.                                           1 

LUNAB  DISTANCE&                                                                 1 

ii 

MidtiigltL 

XMf. 

XVh. 

P.U 
of 
Dim 

XVIIP* 

of 

mm 

XXI^ 

F.L. 

DlfT. 

m 

Alilobomii 

E. 

li  ni^ 

«U 

7^35  3? 

SMi 

^    4  11 

«»i 

67  32' 3? 

fiS7 

lOFITER 

E, 

8&mm 

99M 

86  50  43 

nil 

m  28  41 

-9»0 

8^^  57  26 

9»«l 

Vsntrt 

E. 

91    23$ 

3M9 

81)  :iy  1 1 

3X» 

88  15  30 

zm 

Bl  51  48 

xhA 

Bvn 

E. 

i'i3  51  a;> 

3M7 

122  26  25 

^m 

121    0  56 

mn 

119  05  17 

M1^ 

m 

a  Aquita 

W. 

70  5tl    0 

9704 

72  15  43 

am 

73  32  56 

3f« 

74  50  .-» 

3C9 

PomftUMut 

W. 

41  30  31  1 

aiEie 

42  54     1 

3V9 

44  18  22 

^a&i 

45  43  31 

3919 

Atfktmraii 

£. 

5M  52    ]  < 

WIS 

58  111  VJ 

i«n 

54;  46  26 

98U 

55  13  21 

9H& 

JOFITKC 

E. 

7a  J  7  ill 

mm 

74  45    2 

9671 

7;j  12    6 

ms^ 

71  38  53 

9H:» 

Vftiitti 

E. 

TJ  41)  20 , 

39f7 

78  24    6 

3Zh! 

70  58  37 

3U0 

75  ^  51 

jam 

SiFJf 

E, 

112  23  12 

3I4S 

MO  56    0 

31 M 

109  26  32 

919D 

108    0  47 

31 M 

94 

a  Aqiiilv 

W. 

81  25  50 

;EOtt 

82  46    7 

3«7 

84    6  46 

M67 

85  27  47 

d«4a 

Fofndbiiat 

W. 

53    0    0 

»0 

S4  2r»  14 

»I8 

55  50    4 

9MI 

57  29  29 

9«4 

A]«l«t«ni>i 

E< 

47  25    B 

mii 

45  50  58 

oar? 

44  16  39 

MM 

42  42  11 

979S 

IcpirKw 

E. 

m  48  3? 

977s 

m  13  41 

«M 

GO  38  2G 

97M 

59    2  53 

9738 

Vicnus 

E. 

m  Jl»  48 

:it33i 

m  52  18 

3117 

65  24  29 

aioft 

Gl  56  22 

3DM 

Bvn 

E. 

100  37  37 

3l»l 

m*   8   3 

3ei» 

117  38    9 

3u«i 

96    7  56 

fM3 

2S 

a  AqiiiNe 

W. 

92  17  47 

3»)« 

m  40  40 

:a6« 

95    3  47 

zm 

m  27    8 

jm 

FoinaUmut 

W. 

as    £)  43 

9i3» 

m  43  20 

mn 

68  17  26 

TTM 

69  52    2 

1779 

sPonsi 
Alftmran 

w. 

44  40  :ui 

ai5« 

44i    7  45 

9L03 

47  ;i5  52 

30M 

49    4  55 

3914 

E. 

34  4H  31 

97ee 

3rf  13  45 

TTtt 

31  39    6 

f7M 

:«o  4  37 

WJJ 

jDM-rvft 

E. 

5t     0  111 

»G 

4!i  22  4:i 

ae^a 

47  44  5il 

9C3a 

46    6  49 

9919 

VEIfWi 

E. 

5<>  :\0  5» 

300^ 

55    0  44 

^909 

5;*  :\o  17 

«Tt 

51  59  *^P 

mat 

Sew 

E, 

88  31  :js 

aess 

86  5d  14 

W8I 

85  26  31 

Ml 

63  53  25 

mm 

m 

FonMlluiui 

W. 

77  52    6 

t8» 

70  39  211 

d|« 

81    7  18 

90 

82  45  33 

99J9 

aP^irnfii 

W, 

5(f  42  34 

9KII 

56  10  21 

«»0 

59  50  49 

97W 

01  25  57 

fl49 

Hae. 

W. 

as  5J?  tW 

»^ 

3<J  m    0 

9839 

32  14   11 

SfttO 

33  52  53 

9&ffi 

Jt^nTEft 

K, 

37  51     <J 

«M» 

3(;il     ! 

«» 

:M  30  m 

9&SI& 

m  49  59 

»I4 

VKKUi 

E. 

44  ^  IH* 

SflT^ 

42  47  21) 

Msa 

41    14  17 

iMJ 

»l  40  45 

9MI 

80Ji 

E. 

7a    2  12 

TTai 

74  'm  46 

973 

72  50  57 

971  f 

71   14  43 

17709 

37 

Fotnailliaiii 

W. 

ai    3   4 

aaoi 

!I2  43  44 

s5oe 

IM  24  46 

9f9t 

1*6    6  10 

ff7« 

aPwiM 

W. 

6;»30  5t 

SSIO 

71     9  321 

fiSM 

72  48  41 

9saa 

74  28  27 

9SM3 

Ma»» 

W, 

42  13  42 

s^m 

43  55  tG 

940« 

45  ;J7  17 

^49 

47  19  44 

1H»« 

V»tua 

E, 

31  48  34 

rm^ 

30  13  21 

>7» 

28  :f7  56 

V7a 

27    2  21 

9T4i 

Bail 

E. 

€3    7  36 

mu 

61  m  59 1 

isM 

50  49  58 

9&79 

58  10  34 

sa«i 

m 

QpHftli 

W< 

82  54     4 

MSA 

64  36  28 

t4M 

86  10  14 

Mlt 

88    2  22 

94»4 

Ma^as 

W. 

55  56  24 

8m:» 

57  43  21 

2W7 

511  28  41 

XIK 

61   14  24 

«V7 

4  Arwtfv 

w. 

311  TS  20 

»«a 

41  45:i6, 

3»» 

43  St  22 

aaot 

45  21  36 

91ff9 

Sun 

E. 

4*1  47  57 

t4»4 

48    6  21 

^i79 

46  21  25 

tiu 

44  42    9 

9443 

w 

Ham 

W, 

70    «    8 

«93t 

71  55  50 

mm 

7:1  43  49 

990e 

75  32    4 

ftlVi 

«  Arieltn 

w. 

54  211    0 

9115 

5<?  19  36 

9103 

58  10  31 

9M9 

m    1  45 

mrt 

Bmr 

E, 

3a    G  30 

3»i7 

31  22  37 

wm 

32  38  33 

9S» 

30  54  19 

M 

30 

Hau 

W, 

64  36  46 

aiw 

m  *m  iG 

ft  A3 

88  15  55 

91 47 

90    5  42 

9143 

«  Ari«tU 

W. 

m  21  45 

wm 

71   14  23 

ftm 

73    7  10 

900^ 

75    0    6 

mi 

0911 

E. 

22  11  52 

SEMT 

20  27  :«) 

9177 

18  43  22 

16  59  37 

9IJA 
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AT  GREENWICH  APPARENT  NOON, 

J4 

£ 

a 

THK  SUN'S 

Time  of 

dl«inet<<r 

BquttJuaof 

to  bo 
Add«d  to 

Right  AHMsaakm. 

tHfC  for 

0 

Afiiurent 

mir.  for 
iHoor. 

8ubtr^t«d 

from 

Appareiit 

Time, 

Wed. 
Frid. 

I 

2 
S 

h     m       i 

8  46  27.20 
8  50  19.89 
8  54  iL96 

9.708, 
9.G8.1 
9.657 

N.17  58  22.4 
17  43    2.4 
17  27  25.0 

38.()9 
39,41 

15  48.03 

'  15  48.16 

15  48.30 

66*62 
66  54 
66.45 

6     6*87 
6     3.01 
5  58.55 

0,U» 
0J73 
0.199 

Sat. 

sun: 

MoUp 

4 
5 
6 

8  58     3.43 

9  1  54.29 
9     5  44.53 

9,632 
9.606 
9.581 

17   11  30.7 
16  55  19.7 
16  38  52.3 

^0.12 

40,81 
4I.4S 

15  48.43 
15  48.58 
15  48.73 

66.37 
66.28 
66.20 

5  53,47 
5  47.78 
5  41.49 

0.2i5 
0.250 

o.«r5 

Tiies. 
Wed. 
Tliun 

7 
8 
9 

9    9  34.16 
9  13  23.18 
9  17  11.61 

9,55G 
9.530 
9*505 

16  22     8.8 
16     5    9.6 
15  47  55.0 

^2.M 
42,79 
43.43 

15  48.88 
15  49.04 
15  49.20 

66.11 
66.03 
65.94 

5  34.58 
5  27,07 

5  iB,m 

0.300 

o.3as 

0.3S0 

Frid, 
Sat. 

sun: 

10 
11 
12 

9  20  59.43 
9  24  46.67 
9  28  33.32 

9.460 
9.456 
9.432 

15  30  25.3 
15  12  40.a 
14  54  41.8 

*44.05 
41,66 

45.26 

15  49.36 
15  49.53 
15  49.70 

65.86 
65.78 
65,70 

5  10.25 
5    0.96 
4  5L08 

o.rs 

0.399 
Q.4$:t 

Mou. 
Tties- 
Wed. 

13 
14 
15 

9  32  19.41 
9  36    4.93 
9  39  49.92 

9.401^ 

9.30:j 

14  36  28.7 
14  18     1.6 
13  59  21.0 

-45.81 
4H.4I 

46.9(1 

15  49  88 
15  50.05 
15  50.23 

65.62 
65.54 
65.46 

4  40.64 
4  29.64 
4   IS.  10 

0.417 
0.470  ' 
0.4£^ 

Tlmr. 
Frid. 
Sat. 

16 

17 ; 

18 

9  43  34.37 
9  47  18.30 
9  51      J. 73 

9.:t4J 
9.320 

9.^99 

13  40  27.0 
13  21  20.) 
13    2     0.5 

-47.51 
48.05 

4e.5g 

15  50.41 
15  50.60 
15  50.78 

65.39 
65.31 
65.24 

4    6,03 
3  53.44 
3  40.35 

0.514 
0,535 
0.5S6 

SUN'- 
Tues. 

19 
20 
21 

9  54  44.66 

9  58  27.13 

10     2     9.13 

9.241 

12  42  28.4 
12  22  44.2 
12    2  48.2 

-i9.oy 

49.59 
50.06' 

15  50.97 
15  51.16 
15  51.35 

65.17 
65.10 
65.03 

3  26.76 

3  12.71 
2  58,M 

0.576  ; 

0.S9fi 
0.614 

Wed. 
TLur. 
Frid- 

24 

10     5  50  69 
10     9  31.821 
10   13  12.53 

9.223 
9.205 
9J88 

11  42  40.6 
11  22  21.7 
1)     1  52.0 

^^>o.ri5 

51.01 
51.46 

15  51.54 
15  51.74 
15  51.94 

64.96 
64,90 
64,84 

2  43.24 

2  27.86 
2  12.06 

0,632 
0.650 
0.6fi7 

»at. 

SUN-. 

Mon. 

25 
26 
27 

10   16  52.84 
10  20  32.77 
10  24  12.30 

9.172' 
9.15ti 
9. 1 19 

10  41   11.5 

10  20  20.8 

9  59  20.2 

-51.90 
52.32 
52.73 

15  52.11 
15  52.35 
15  52.56 

64.78 
64.72 
64.66 

1  55.86 
1  39.28 
i  22,31 

o.et^ 

0,699 
0,714 

Tiiea. 
Wed. 
Thiir. 
Frid. 

Sat> 

28 
29 

^1 

32 

10  27  51.48 
10  31  30.32 
10  35     8.81 
10  38  46.98 

10  42  i4.83 

9.125 
IMII 

9.9c!J 

9  38     9.9 
9   16  50.3 

8  55  21.7 
8  33  41.5 

N.8  11  59.1 

^^>3.I2 

r>;i.4ii 
5;i,y.^j 

54.21 
-ri4.rit» 

15  52.77 
15  52.99 
15  53.21 
15  53.44 

15  53.67 

64.61 
64.56 
61.51 
64.46 

64.41 

1     4.98 
0  47.30 
0  29.29 
0  10.96 

0,729 

0.743 
0,757 
0,770 

0,783 

0    7.70 

1    ^ffan.^'rbe 

Dei«fta  time  of  leniLd 

Lam«t«rpi 

msIqk  m»j  bo  Aiwiil  bj  mUtt 

tctiug  <f.l8  twm  tb«  fllAoi 

n»ltiEo«. 

1                  Tho 

nL^n  -  preflxeil  to 

the  hcrart 

f  diADgo  of  dfH.lLn*tlott  tndio 

At«»  tbat  noitb  il«clLii*1 

-1«€. 

II. 
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AT  GREEXWICH  MEAN  NOON. 

THE  BUN^S 

i 

i 

9 

4 
f 

• 

M 
2 

XqaatlM«f 

tob« 
Sabtn«i«d 

Dlff  for 
I  Hour. 

EMmmI 

AJ«ht  AM^iJaji 
or 

Bight  AMtttftfB. 

Blfllfor 

A.p'pftnBl 

Diff,  far 

lt«uiTln*, 

Wed. 

1 

8  46  26.21 

l»J(Kt 

Rl*?  58  26.2 

-07.96 

6    6^88 

0,14^ 

B  40  19.3*2 

Tiittr. 

2 

8  50  ladi 

9.064 

17  43    6.2 

38.69 

6    a03, 

0,173 

8  44  i:i,N8 

Frid. 

3 

6  &4  U.OD 

{i.6&i 

17  27  28.9 

3£I.4I 

5  58.57 

0.19-) 

8  48  12,44 

Sat 

4 

8  58    2.49 

0.633 

17  11  34.6 

-40,19 

5  53.49 

0.225 

R  52     8.99 

8U2f. 

5 

9     1  53.36 

i».60? 

16  55  23.6 

40.BI 

5  47.81 

0,»> 

8  56     5.55 

Mon, 

6 

9     5  43.62 

^jmi 

16  38  56.1 

4L4S 

5  41.51  _ 

0.275 

9     0    2.11 

Tins. 

7 

9    9  33,27 

9.&ee 

'       16  22  12.6 

-42.  J  4 

5  34.61 ' 

0,309 

9     3  58  66 

Wed. 

6 

9  13  22,32 

0.5:PI 

16     5  13.4 

42.79 

5  27,10 

0.33n 

9    7  55.22 

Tfaar. 

9 

9  17  10,76 1 

f».£O0 

15  47  58.8 

43.43 

5  18,99 

0.350 

9  11  51.78 

Frid. 

10 

9  20  58.61 

Mat 

15  30  29,0 

-44.a'» 

5  10J28 

0.3T5 

9  15  4H  ;i:i 

SaU 

11 

9  24  45.88 

9.457 

15  12  41.4 

44.G6 

5    0,99 

o.;iw 

9  19  Ai.m 

SUIT. 

12 

9  28  32.56 

9.4:m 

14  54  45.4 

i^,m 

4  51.11 

9.123 

9  23  41.41 

Mob. 

n 

9  32  18.67 

9.4  lai 

14  36  32,2 

-45,tM 

4  40.67 

9.447 

9  27  :iH.O0 

Tnes. 

14 

9  36    4.23 

0.3K7 

14  18     5,0 

46.4  r 

4  ^.67 

9.4:*» 

9  3)  :il.54i 

Wed. 

15 

9  39  49.25 

0.364 

13  59  24,3 

46.97 

4  18.14 

o.iiri 

9  35  3J,ll 

Tbnr. 

16 

9  43  33  73 

a34;t 

13  40  30.2 

-17,5'i 

4     6.06 

0.511 

9  39  27  l»7 

Frid. 

17 

9  47  17.69 

9.3^^ 

13  21  23.2 

49.96 

3  53.47 

0.53& 

9  43  24,22 

'Sot. 

18 

9  51     1.16 

9.301 

43    2     3.4 

46.Gd 

3  40,38 

0.5EW 

9  47  20,78 

say. 

19 

9  M  44  13 

II/JHII 

12  42  31.2 

^U.IO 

3  26.80 

o,ri7i) 

9  51    17  3:i 

Hoo. 

20 

9  58  26.63 

11.261 

12  22  46.8 

49.tiO 

3  12.71 

0.r^rr» 

9  55  13,89 

ToeA. 

21 ' 

10    2    8.67 

9.^4:1 

12     2  50.6 

50,09 

2  58,23 

o.dii 

9  59  10,44 

WmI. 

22 

10    5  50  27 

9.2«i 

11  42  42.8 

-^,ri4> 

2  43,27 

<i.ik:fj 

10     3     7.00 

Thar. 

23 

10    9  3 J. 44 

9.^197 

U  22  23.8 

5i,r>^ 

2  27.H9 

ii.o»l 

10     7     3.f>5 

Frid. 

24 

10  13  12.20 

9.190 

11     1  53.8 

51.47 

2  12.09 

a.mx 

10  11   on 

But. 

25 

10  16  52.55 

U.I74 

10  41   13.1 

-51,91 

1  55.Rh' 

O.IpKI 

10  14  56.66 

8UN. 

26 

to  20  02.51 

UJ3a 

10  20  22.2 

m:.u 

1  39/-!;> 

9.li!*l» 

10   18  53,22 

Moo* 

27 

10  24  12.10 

9jrj 

9  59  2L3 

5'i.7l 

1  22.:*2 

9.7  H 

10  22  49,77 

Tiifls. 

28 

10  27  51.32 

9,127 

9  38   10.8 

-Kij:! 

1     4,99 

9.7*J?I 

10  26  46  :f:i 

Wed. 

1^ 

10  31  30.19 

9.1i:i 

9  16  50.9 

53,.^iO 

0  47.31 

9.7i:t 

10  m  42  SH 

Tliar. 

30 

10  35    8,73 

9.099 

8  55  22.1 

5:Lt36 

0  29,*i9 

0.75T 

10  31  3!ril 

Frid. 
SftL 

31 
32 

10  as  46,95 
10  42  24  8^ 

9.07H 

8  33  44.6 
N.  6  11  589 

^&4.57 

0  10  ;m 

10  ;|H  35mi 
10  42  32  55 

0    7.70 

«BMHHI  ■ 

IhAl  penh  d*ali 

DMiafti 

IHff  fvr  1  lltmr, 
rTaU^TU.i        , 

130 


AUGUST,  1894. 


HL 


AT  GREENWICH  MEAN  KOON, 

III 

O 

1 

THE  SUN'S 

Laf!iuitlim 
of  the          1 
EadloaVMU^ 
ortho 

EAttll. 

IMC  far 

MeuTfM 
of 

THUS  LQNGITtTDS. 

Din:  for 

I  Hour, 

LATITUDE. 

X 

V 

1 

2 
3 

213 
214 
215 

120  lo'  36''3 

130  8    3.0 

131  b  32.3 

10     6.9 
7  34.4 
5    2.6  ' 

l«3.6ti 
143.70 

+  d;42 

0.35 
0.24 

0.0063511 

0.0062923 
0.0062312  1 

-34.a 
35.0 
26.0 

m  17  10.01 

15   13  14.10 

15    9  iai9 

4 

5 

6 

216 
217 
218 

132  3     L7 

133  0  3LB 
133  58    2.9 

2  31.8 

0     1.9 

57  32.7 

143.71 
143.7  H 
I43.8t 

+  0,11 

-  0.02 

0.14 

0.0061676 
0.006  to  1 9 
0.OO60340 

-26.9 

37.8 

m.7 

15     5  22-28 
15      1  26,37 
14  57  30.46  1 

7 
B 

219 

220 
221 

134  55  34.8 

135  53     T4 

136  50  40.9 

55    4.5 
52  36.9 
50  10.3 

tl3.»4 
I43.8d 
J  43.91 

-  0.27 
0.^ 
0.48 

0,0059640 
0.0058920 
0.0058181 

-29.6 
30.4 
3IJ 

14  53  34.54 
14  49  38.63 
14  45  42.TZ 

10 

11 

12 

222 
223 
224 

137  48  15.2 

138  45  50.4 

139  43  26.7 

47  44*4 
45  19.5 
42  55.6 

143.95 
I43.9U 
144.03 

-0.54 
0.58 
0.60 

0,0057427 
0.0056659 
0.0055876 

-31.7 
33.9 

14  41  46.81 
14  37  50.90 
14  33  54.99 

IS 
14 
15 

225 
226 
227 

140  41     3.8 

141  38  42,1 

142  36  21.5 

40  32.6 
38  10-7 
35  50.0 

144.07 
144.12 
144.17 

-  0.58 
0.53 
0.46 

0.0055081 
0.0054274 
0.0053459 

-33.4 
34.2 

14  29  59.08 
14  26     3.17 
14  22     7.26 

16 
17 
IS 

228 
229 
230 

143  34    ^;i 

144  31  44.2 

145  29  27.6 

33  30,6 
31    12.4 
28  55.7 

I44..^^ 
(44.28 
144.34 

—  0.35 
0.24 

-  O.ll 

0.0052632 
0.0051796 
0,0050951 

-34.6 
35.0 
35.4 

14   16  11.36 
14  14  15.44 
14  10  19.53 

19 
20 
21 

231 
232 
233 

146  27  12.5 

147  24  58.9 

148  22  46/J 

26  40.4 
24  26.7 
22  14.6 

144.40 
(44.47 

I44..14  ' 

+  0.02 
0.15 
0.28 

0.0050097 
0.0049232 
0,0018358 

^35.6 
36.S 

14     6  23.63 
14     2  27.72 
13  58  3K80 

22 
23 
24 

234 
235 
236 

149  20  36.8 

150  18  28.2 

151  16  2].6 

20     4.3 
17  55.6 
15  48.9 

144.6t 
I44.t>8 
144,70 

+  0,40 
0.48 
0.54 

0.0047472 
0.0046573 
0.0045661 

-37,3 
37.7 
3B.3 

13  54  35.90 
13  50  39.90 
13  46  44.08 

25 
26 
27 

237 
238 
230 

152  14  16.7 

153  12  13.6 

154  10  12.2 

13  43.8 

n  40,6 

9  39.1 

144.83 

144.111 
144.^8 

-h  0.57 
0.59 
0.55 

0.0044735 
0.0013793 
0.0042836 

-30.9 
39.6 
40,3 

13  42  48.17 
13  38  52.26 
fi  34  56.35 

28 
29 
30 
31 

240 
241 
242 
243 

155  8  J2.7 

156  6  14.9 
J  57     4  18.8 
156    2  24.5 

7  39.5 
5  41.5 
3  45.3 
1  50.9 

145.06 
145.13 
|45/i0 
145.27 

+  0.50 
0.42 
0.31 
0.19 

0.004  J  860 
00040868 
0.0039857 
0.0038830 

-41.0 
41.7 

42.5 
43.2 

13  31     0.44 
13  27     4.54 
13  23     8.63 
13  19  12.72 

32 

244 

158  60  31.8 

59  58,1 

115.34 

+  0.07 

0.0037783 

-44.0 

13  15  16.81 

Kon.^Tlu 

1  Dnmbtm  in  ootnato 

^  odnwpopd 

to  Ui«  tn 

am  A' to 

DUE  for  1  Hour. 

tfao 

toMU  eqok^x  of  Ju 

luATj  Qf'.a, 

9*.J296. 

IV. 


AUGUST,  1894. 


131 


GBEBNWICU  MEAN  TIME. 

M 

i 

• 

X 

1 

TH£  MOON'S 

SKlODtAllXTBX. 

HC^IZOSTAL 

PABAM^X. 

fTFrXS  TAAWSIT. 

AQK. 

H«MI. 

mdiirciit. 

^OOD. 

X  Hour. 

VMnJ^i. 

1>iir.  for 
1  lliwr. 

If  tHdiu  «r 

tMff  rot 

iHoar. 

29  3 

16  43!0 

16  4L0 

6l'  14;7 

-0^4^ 

61'    7"i 

-o'td 

h      m 

0  10.2 

2Ji3 

2 

16  37.6 

16  33.1 

60  54.8 

l/iO 

60  38.3 

J. 63 

1    n9. 

3.:}| 

1.0 

:i 

16  27.6 

16  21.3 

60  18.1 

%,^l 

59  54.8 

2.04 

2     1.2 

3.13 

2.0 

1     * 

16  lis 

16    6,6 

59  29.1 

-*J.«I 

59     K7 

-3.:ki 

2  50.3 

um 

30 

& 

i:>  r>9  1 

15  51.2 

58  33.3 

3.36 

58    4.5 

*^.3» 

3  37J 

im 

4  0 

6 

15  43  5 

15  35.9 

57  36.0 

%U 

57     8.3 

:i.9G 

4  23.0 

IM 

5.0 

7 

15  28.7 

15  21.9 

56  4t.7 

**i.ri*  ' 

56  16.7 

-3.01 

5    9.2 

1.114 

6.0 

8 

15  156 

15  as 

55  53.5 

I.SS 

55  32.4 

I.6T 

5  56.5 

3.0J 

7.0 

0 

15     4.7 

15    OJ 

55  13.4 

1.49 

54  56.6 

\M 

6  45.7 

ai.Oli 

ao 

10 

14  56.1 

14  52.8 

54  42.1 

-IJI 

54  2^.9 

-o.na 

7  36.4 

'2.14 

9.0 

11 

14  50.1 

14  48.0 

54  19.9 

0.71 

54  12.1 

O.fr? 

8  28.2 

3.17 

10.0 

vz 

14  46.4 

14  ^5.3 

54     6.3 

a.40 

51     2.5 

-0.34 

9  20.0 

2J3 

no 

\z 

M  44.S 

14  44.8 

54    06 

-0.(MI 

54    0.4 

+0.05 

10  10.4 

3.06 

12.0 

J4 

14  45.2 

14  46.0 

54     1.8 

f(l.|0 

54     4.8 

o.:io 

10  58.7 

].!I0 

13  0 

J5 

14  47  J 

U  48.7 

54     9.1 

0.41 

54  14.7 

0.53 

n  4L4 

im 

14.0 

le 

14  50.6 

14  52,7 

54  21.6 

-KI.63 

54  29.6 

^.71 

12  27.9 

1.77 

150 

17 

14  5&3 

14  58.0 

54  38.7 

a.80 

54  48.8 

O.^J 

13    9.6 

1.71 

16.0 

1$ 

15     1.0 

15    4  3 

55    0.0 

0.117 

55  12.1 

i.or» 

13  50.4 

].4Z» 

17.0 

19 

»5    7.9 

15  11.8 

55  25.3 

^1.15 

55  39.6 

+  1,3:1 

14  3L4 

1.73 

iH.O 

20 

15  lao 

15  20.4 

55  54  9 

1.33 

56  11.2 

1.40 

15  13.8 

l.*^l 

11?  .0 

21 

15  25J 

15  30  J 

56  28.5 

\An 

56  46.8 

hij7 

15  58.8 

Lt>r> 

20U 

^l 

15  35.3 

15  40.8 

57     6.1 

^I.G4 

57  26.1 

41.70 

16  47.7 

2.14 

21.0 

23 

15  46.4 

15  52.2 

57  46.9 

1.76 

58     8.1 

^         l.7ti 

17  41,5 

3.35 

22.0 

24 

15  58J 

16    3.9 

58  29.6 

L79  ' 

58  51.0 

1.77 

18  40.6 

^M 

23,0 

25 

16    9.6 

16  15.1 

59  12.0 

fl.TI 

59  32.1 

+r<S3 

19  43.7 

tm 

24,0 

2« 

16  20.2 

16  24.8 

59  50.8 

1.4^ 

60    7.6 

i.:w> 

20  48.4 

3.4k» 

250 

•27 

16  28,7 

16  31.8 

60  -^.0 

ism 

60  33.5 

o.ei 

21  51,6 

3.W 

260 

2» 

16  34  0 

16  35,2 

60  41.5 

+0.5S 

60  45.9 

>0.|!l 

22  51.1 

V.nH 

27  0  1 

29 

16  35,2 

16  34.2 

60  46.1 

'0.15 

60  42.1 

^0.50 

23  46.1 

V.3I 

280 

30 

16  :^.o 

16  28.6 

60  34.1 

0.05 

60  2L9 

1.17 

6 

29.0 

31 

16  24^ 

16  19.1 

60    6.0 

1.40 

59  46.8 

1.72 

0  37.3 

3.07 

0.7 

32 

16  lai 

16    6.5 

59  24.8 

-1,93 

59    0.5 

-3.09 

1  25.9 

1.99 

1.7 

1 

1 

132 


AUGUST,  1894. 


V. 


[ 

GEEEJ^%V1CH  MEAJT  TIME. 

1 

1                                   THK  MOOBTS  EIGHT  ASCENSION  AXD  DECLINATION* 

H<mr. 

Btg:hiA»o«iul4niu 

Diet  for 
1  Mum(4^. 

[)«cIiitfttimL 

Dlff.  for 
1  Mlaut4^^ 

Hoot. 

RifCtttxUooiuioa. 

I>«»litt«tkm. 

0Lcrw 

iMltnta 

li 

WEI 

>NESC 

>AY  L 

FRTOAT  8. 

: 

1 

h       M         H 

.t* 

0        r       r' 

,^ 

h       IB         J! 

• 

C          '          #r 

0 

•  8  50    7.21 

a^«i3 

NJai  59  9fi9 

]3!.17:i 

0 

10  45  14.00 

9*3999 

NJO    6  37.7 

l^Mt 

I 

8  52  4*2;r2 

ajjgii 

21  47  12.0 

HL-TSK 

1 

10  47  27.19 

9J9ie8 

9  49  58  9 

liJBM 

2 

8  ^Tt  ii;jm 

5-S730 

21  .14  48.;* 

12.4fi4J 

2 

10  49  40,02 

9*9iW 

9  33  lao 

itjm 

3 

8  57  sr.oe 

3  5049 

2!  2ti  15.9 

yiJ&V2 

3 

10  51  52.49 

9.904S 

9  16  ;i5.o 

lf.7» 

4 

SI  0  'Mr4 

3/.i«e 

21     y  :)4Jt 

13.TS3 

4 

10  54     i.m 

9.1988 

8  m  50A 

liLTH 

5 

11    2  57.8JJ 

^.MPfi 

20  50  45.5 

19,^J 

5 

10  56  T0.:t5 

9.1 33Q 

B  43  aa 

]«,:9f 

6 

y    5  aOJiH 

9^1^ 

20  4'4  47.8 

J3.K1II 

41 

10  58  27.76 

3*18;3 

8  20  14.8 

i&ja^ 

7 

y    8    2.74 

aj>399 

20  m  4i.y 

)3.1S4 

7 

1 1    0  msi 

9,1SI7 

8    0  24,7 

iejM7 

8 

'J  10  34.4:) 

S.&'^^O 

20  )7  28.1 

]3/J9fl 

8 

1 1     2  49.50 

9.i7n 

7  52  33J2 

i«j?» 

U 

y  jrj   5.03 

sjir5« 

20    4     fL4 

]3.4ie 

y 

11     4  5iU^ 

9*lTff7 

7  35  40,3 

i§jm 

10 

u  15  :)(;;f2 

S.«(?5 

19  50  37.0 

13^;.'^ 

10 

11     7   10.05 

i.lA53 

7  18  4&I 

luif 

II 

9  18    fU>2 

9*4999 

19  37     0.1 

la.rr? 

11 

11     9  19^1 

9*l«»l 

7     1  50*8 

12 

y  20  *3tl'^i 

9.49  n 

111  2;t  15.8 

13.79? 

12 

11   n  2^126 

9.1549 

G  44  54.5 

msm 

vi 

9  'Si    5.45 

&4«38 

19    9  24.2 

1      I3.0I!F 

13 

1 1   13  38*40 

9*1496 

6  27  57J3 

Ji.9i» 

14 

9  25  34-17 

S.474A 

18  55  2^>.5 

14.095 

14 

11   15  47,24 

9*1446 

6  10  50^ 

]«wf33 

15 

9  2B    2.40 

9.1664 

18  41    19,9 

Ha^i 

15 

11   17  55,78 

9*1399 

5  54     0.5 

te.916 

16 

9  :jo  mi4 

s.4r}i3 

18  27    7.4 

14.964 

10 

n  20    4,0:* 

9.I3&9 

5  37     LI, 

1? 

9  :«  57.:nj 

s.4iKra 

18  12  48.2 

H^'4 

17 

H  22  12.00 

9.1305 

5  20     ]J) 

UMa 

18 

9  :r»  'i4ju 

^.44t2E 

17  58  22.5 

H.483 

18 

II  24  VJ.m 

9*I9&I» 

5    3     1,1 

ITJW 

m 

9  :n  .'KJ.44 

e.43»9 

17  4;i  5^U 

P4.5*f7 

19 

11  20  27.11 

9.1913 

4  40     Q.G 

17^14 

20 

9  40  rrj/i:i 

3.4'J&& 

17  21*  12.1 

14.«9(l 

20 

1 1  28  34.25 

2.1169 

4  28  59,9 

17.01^   1 

*2i 

9  41  4\SU 

9.4  ITS 

17  14  27/J 

14.791 

21 

11  30  41.13 

3.1196 

4  ]l  59.2 

17M2 

^i 

u  45   iinr 

t*,4U5e 

111  59  :J7/> 

HJ8$ 

22 

1 1  32  47.70 

9,1064 

3  54  58,5 

t'jan 

'zi 

9  47  30.7'i 
Til 

S.40ID 

NJO  44  41.0 
VY  2, 

14*083 

23 

11  34  54.14 

SAT 

9,1049 

VVRDi 

N,  3  37  57.9 
iY  4, 

I7.O0S 

1 

0 

9  49  54.00 

SJ940 

N.10  21}  *TtV> 

1^.077 

0 

II  37    0.27 

«.I003 

N,  3  20  57.6 

I7JW0 

1    1 

9  5i  It^.OO 

3JJP6i 

10  14  :iK8 

1x^.16^ 

1 

M  3!l    0.10 

9,0969 

3    3  57,0 

10J96 

u 

9  54  40JM 

aJTTfM 

15  5t>  19  J 

ij.aiie 

2 

Jl  41   1L82 

9J»99I 

2  46  ,57.9 

J6v990 

fi 

9  57    :ui 

Q/JTd^ 

15  41      1.1 

I^J^lil 

3 

n  43  17.25 

9*weJ 

2  21>  58,8 

]6.9eO 

4 

9  5t^  25.41 

^:m*s 

15  28  :18.0 

KM-je 

4 

1 1  45  22.40 

9.01851 

2  13    0.3 

i€Jra 

5 

10     1   4lL!r> 

a.3559 

15  V4  1 0.0 

f:y;os 

5 

1 J  47  27*40 

%Mtb 

I  56    2,5 

I6^<7 

0 

10    4    8.04 

3/j4r7 

14  57  R7.1 

ir..5i?7 

0 

)  1  49  :J2.24 

9.0779 

1  m    5.5 

16.943 

7 

10    ri  ^Ji7 

3.:jwi 

14  41  59.0 

15.063 

7 

11  51  3^i.8l 

X0746 

1  22    9*3 

!«.£» 

8 

10    8  4^.65 

2,33?7 

14  20  17.5 

15.7^ 

6 

11  53  41.19 

9.07  E  4 

1     5  14.1 

11.911 

!> 

10  11     B.5'J 

!L3^53 

14  10  ;ji.o 

ir^^io 

9 

U  55  45.;i8 

9.0A8I 

0  48  20.0 

IS.E9d 

10 

in  i:j  27.i?9 

auiisa 

\n  54  40.:« 

I5.87P 

10 

H  57  49.:18 

9^0651 

0  31  27.0 

i€.wr:i 

]1 

10  15  4^.75 

Q«tl07   I 

i:j  38  4.'>.5 

15.1M7 

11 

11  5!>  53.19 

9.00SI 

N*  0  14  35.2 

]SJ&^ 

ri 

10  18    ri.]7 

3.3034    ' 

13  2a  4i;.t> 

16.ni3 

V2 

12     1  50.8:1 

9.0599 

S*  0    2  15*2 

lfi.09 

i;i 

10  *io  2:ini 

Q.wea 

13    (i  43.9 

IS,0T6 

13 

12    4     0,29 

V.Ofrfkl 

0  19    4.2 

1&.€0& 

14 

10  ijti  40.7:i 

2Ji9n 

12  50  37.5 

1G.137 

14 

12    0    3.59 

9JI537 

0  35  51.8 

1K.7B0 

in 

10  Q4  57.88 

3.SHi3 

12  31  27.5 

10.295 

15 

12    8    0.74 

9.0511 

0  52  37,8 

16,7^3 

]i> 

10  ^7  IJ.fll 

9,?7:i3 

\2  18  14.1 

IG.9f!J 

10 

12  10    9*73 

9.0485 

1     9  22.2 

lt.7% 

17 

10  2i>  lUUr* 

s.ii'esit 

12     1  57.4 

tfi.:\m 

17 

12  12  I2..5G 

9.0460 

1  36    4.8 

ICJH 

ia 

10  ni  4ik8^i 

a.yfiie 

1 1  45  37.4 

16.353 

18 

12  14  15.25 

9.0437 

1  42  45.0 

16.665 

Kt 

10  :ii    2.;u 

a.asTiQ 

11  2t»  14.4 

t5.4f)B 

19 

12  10  17.81 

9JM13 

1  59  24*6 

16.633 

1^0 

MJ  :Mi  17,45  1 

9,^4  B& 

11   12  48.4 

16,457 

20 

12  18  20*23 

sjoass 

2  16     1*5 

IflJiftS 

^1 

l(J  ;t8  32 JO 

3.9400 

10  50  19.0 

16.503 

21 

12  20  22..'ia 

9.0379 

2  32  30.3 

10.5C3 

2*J 

10  40  40.49 

a.S3f»6 

JO  39  48.2 

Jfl.545 

m 

12  22  24.69 

9.0959 

2  49    9.0 

16^38 

*jri 

JO  4:i    0.44 

S.9!299 

10  2.3  14.3 

leaser 

23 

12  24  20.74 

9*0339 

3    5  39.6 

16.491 

'i4 

10  4.^  14.00 

9.9^2!29 

N.IO    0  37.7 

Tfl,6S7 

24 

12  26  28.68 

9JK)14 

S.  3  22    7^ 

16.4^     1 

VI. 


AUGUST,  1894. 


133 


, 

GREENWICH  MEAN  TIMB. 

« 

THE  MOON'S  RIGHT  ASCENSION  ANO  DECLINATION, 

'1 

^ 

Mfh  1 44*7«ualaa> 

DlfL  for 
tliijiut*, 

DfteliiuUaL 

l>LfR  for 
1  If  iaHiB 

Smu. 

RIl^lllASMBllOU 

Dlfflbr 
iUtuui« 

DwdlMiUM. 

DiEfor 

81 

UNDA^ 

r  5. 

TUESDAY  7. 

il 

h     M      ft 

t 

fl,  5  22'   7i 

w 

%    m      ■ 

■ 

»       t     tt 

t* 

0 

I'i  m  'SBM 

i.aaii 

ic*e» 

0 

14    3  27.% 

SJ97i 

9.15  26  24.5 

13.M7 

1 

li  m  nojst 

%<m7 

3  :38  33J* 

iMia 

I 

14    5  21li» 

9M» 

15  39  42L7 

J^JiO 

3 

ti  w  *4.a> 

%jmi 

3  54  57.4 

lOTtt 

2 

14    7  S'i.O? 

fJMlO 

15  52  55.7 

J3.m 

3 

1  i  .Tl  SIM 

^jum 

4  11   li^^ 

in^^ 

3 

14    1134.58 

^jHm 

16    6    3J} 

lajMi 

4 

vi  :u  XkA4 

%jam 

4  27  36L7 

i^jm^ 

4 

14  11  37.21 

aJHfj 

16  H)    5.6 

lOtt 

5 

V4  m  aeuii 

^jmm 

4  43  52.5 

lOJiHI 

5 

14  13  a*i>5 

ft.Me7 

16  3^1    %b 

lfj«t 

e 

rja8  38J29 

ijm 

5    0    5*0 

10.I9G 

6 

14   15  42.81 

%04gl 

16  44  5:U» 

Jt^ll 

T 

n  40  mm 

Milt 

5  16  I5i> 

)e.i«7 

7 

14  17  45.80 

^joam 

16  57  39.8 

ltv7|« 

8 

(2  42  40.84 

^jaam 

5  32  2a:i 

lfl.iMO 

8 

14  lU  4BilJ 

^mm 

17  10  20.2 

I9JW 

it 

Vi  44  4%m 

ajii«9 

5  48  27 J^ 

JOJKW 

!* 

14  21  52.14 

SJOBM 

17  22  .'M.y 

t%3>m 

10 

n  m  4aN 

^.mm 

IJ    4  2iU 

IMOO 

to 

14  23  55,50 

S.«fi7l 

17  35  24.0 

i%m 

II 

13  4tt  44/iO 

^m 

n  20  27JS 

ia.MI» 

11 

14  25  51^.00 

9jOG#1 

17  47  47.4 

lOtf 

19 

12  50  45.2] 

tLOI«S 

i>  »>  2rJ.2 

!&.»? 

12 

14  28    2.63 

%mt7 

18    0    5.0 

'   IS.M7 

13 

12  52  mAS 

^msa 

G  52  15.4 

1SJM3 

13 

14  30    6,40 

iJtm 

18  12  164* 

ii:i« 

14 

12  54  47.11 

*iji}yj 

7    8    4^ 

15.788 

14 

14  :t2  lu.^l 

fMSi 

18  24  22.9 

jej6i 

IS 

12  56  4SM 

«,on« 

7  23  4!li# 

la.Ttt 

15 

14  :M   I4J36 

%msT 

18  36  23.0 

ijjas 

16 

12  58  484Sr, 

9.0 14« 

7  3SI  :i2:l 

iS^i 

16 

14  36  18Ji6 

9jr7JS 

18  48  17.2 

iiju 

17 

in    0  49JO 

^Mm 

7  55  10.!* 

I'^Sn 

17 

14  38  22J»0 

%jrm 

19    0    5.4 

ll.tM 

18 

m    2  50J^ 

9^136 

8  10  4112 

iSvsae 

18 

14  40  27-39 

OjOTfll 

19  11  47.7 

11.^^ 

19 

13    4  51^ 

«^I33 

*i  21)  I7.1J 

j:i.49a 

in 

14  42  32,03 

9,0781 

lil  2;i  ©i> 

%iji^ 

DO 

13    OSail 

«#I3« 

1$  41  46.0 

i:h«s7 

20  , 

14  44  36.82 

tjni« 

19  34  534* 

turn 

SI 

13  ssaifio 

SlAI^I 

S  57  10,4 

ia*3fw 

^' 

14  46  4L77 

%j&m 

19  46  17J ; 

HJim 

» 

m  losaes 

UI3] 

U  12  31.1 

ISJID 

22 

14  48  4&87 

tpMO 

19  57  a5,5 

u^ma 

S3 

13  12  &I.47 

fljiaa 

S*  11  27  4Ti* 

i&s«a 

m 

14  50  52.13 

%M0 

3.20    8  47,0 

turn 

M 

ONDA 

Y  t 

WE] 

ONESE 

»AY  8. 

0 

13  14  55.2(1 

4^131 

19.  11  43    0.8 

i^iai 

0 

14  52  57JS5 

%Mn 

8.20  19  52.2 

ujm 

1 

13  la  5IL07 

%Bm 

1158    a8 

)s.iia 

1 

14  55    3.13 

9M44 

20  30  51.0 

i9sm 

9 

13  18  5a8» 

%j§im 

10  13  14.11 

i:i.oAi 

2 

14  57    8.87 

%jmi 

20  41  43 J> 

19.991 

3 

13  20  57.73 

t^m 

10  98  lail 

Hjm 

3 

14  5JI  1478 

fjmm 

20  52  29ii 

io.7ia 

4 

13  22  sarii* 

9.0147 

m  43  i2Jt 

H.AI3 

4 

15     1  20^ 

«.I(M& 

21    3  9;i 

lOjOT 

S 

13  24  Si^JU 

fLOJ;^ 

10  58    5.5 

ii«»4? 

5 

15    3  27.08 

9.ltf3 

21  13  42.4 

».#« 

6 

13  27    0.42 

I^IM 

11   12  54.0 

H.TM 

G 

15    5  33.48 

iLlOU 

21  24    9.0 

lojm 

7 

13  SU    1^ 

Ulfi 

n  27  38.2 

'     H,7tti 

7 

15    7  40.05 

i.nm 

21  m  29.0 

I«.f71 

8 

13  31    ^40 

tJITt 

II  42  lai 

H.ffii 

8 

15    S>46,7!* 

1.1137 

21  44  42.4 

it.tff? 

0 

13  83    a45 

Ml?f 

II  56  53.7 

HJ!.&i 

1> 

15  11  s.%m 

t,IIM 

21  54  49.1 

io,afi« 

10 

13  35    4^ 

ft^in 

12  M  24.8 

H.*BI 

10 

15  14    0,70 

9.IJS9 

22    4  49.1 

».»H 

II 

13  37    5.71 

ujte 

12  25  51.4 

H.Mtt 

II 

15  16  aou 

9.1S» 

22  14  42J} 

S.8II 

19 

13  39    E93 

une 

12  4ti  laS 

H-aao 

12 

15  18  15  42 

«,W1 

22  24  mS 

».Tt« 

13 

13  4t    a2i 

•JMIS 

12  &t  3K0 

H.ua^ 

13 

15  20  23.01 

,     t.I«79 

22  :i4    83 

»h4M 

l« 

13  43    9^ 

urn 

13    B  im 

H.ni 

14 

15  22  30.77 

avian 

22  43  4IJ} 

0.4iO 

» 

13  45  104M1 

umi 

13  22  51J* 

I4.0ti« 

15 

15  24  38.70 

t:J3M 

22  53    7.1 

IJRt 

16 

13  47  12.44 

^jom 

13  3<!  S.W 

ii.ats 

10 

15  26  4*180 

%,im& 

23    2  2IL9 

l.»T 

17 

13  41>  14.00 

9JiC7 

Vd  50  53J 

133M 

17 

15  28  55.08 

t.IJU 

23  II  37i* 

t.141 

18 

13  51   15j6t 

IbMI 

14    4  47,4 

ixm 

18 

IS  31     3J>3 

fa^ 

23  20  42Lil , 

•.W4 

» 

13  53  17JI7 

mMva 

14  18  3iit 

i;s,Tti 

11* 

13  33  12,15 

s.i«i 

%t  ait  40.8 

AJM 

90 

13  55  WAB 

UOBf 

14  32  1<M) 

i:^jm 

20 

15  as  20iM 

^nm 

23  38  3lij 

flllW 

91 

13  57  2r.oe 

luOlft 

14  45  58.7 

13M^ 

21 

15  37  mm 

«.ia«» 

23  47  l.Vi 

P,«7 

99 

13  5$l  23.08 

tJMI 

14  53  32.5 

|3-5» 

22 

15  39  31».05 

1.1537 

23  55  51.6 

a.&i7 

93 

14    1  siir 

1J»T 

15  13     IJ 

I3.ai 

;  23 

15  41  4a:i5 

S.IMA 

24    4  20l8 

«.^ 

91 

14    3«7.3ft 

tjari 

9,15  26  24.5 

ijjrr 

24 

15  43  57.83 

>.i&»i 

B,2A  12  42.8 

iJOC 

134 


AUGUST,  1894. 


VE 


[                                             GREENWICH  MEAN  TIME.                                             1 

THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATIOBT. 

Hoar. 

aigbt^i^^ftaiilaii. 

Dlff.  for 
1  Uiniite. 

D«dtaiitioa. 

Dtff.  for 
1  Miante. 

ffenr. 

EUfhtAmmttteD, 

Diftfur 
iMIiiatf^ 

Ov«lil»Uaii, 

TH 

URSDi 

VY  9. 

SATURDAY  IL 

1 

m 

R 

n 

O        f        fr 

ti 

h     m     B 

n 

^      t       if 

«i 

'       0 

15  4^  57.&1 

aj.'iw 

3.24  12  42,8 

e-ioe 

0 

17  TO   17.53 

s.«afl 

a28  22  U^ 

1J« 

I 

Ifi 

4ii 

7.48 

SJG09 

24  20  57.5 

0.1  S4 

1 

17  m  32.08 

t.»97 

28  24     7.1 

1.809 

Si 

ir» 

48 

i7;m> 

Q.i6r« 

24  29    4,** 

e-Cfti 

2 

17  34  47J^ 

3,35:13 

28  25  51,0 

tMi 

3 

ITi 

50  27,28 

a.lSTT 

24  37     4.it 

7.&3d 

Z 

17  37    a07 

9.i5je 

28  27  aiLG 

l.Mi 

4 

15 

52 

mjti 

a.noa 

24  44  57,5 

7^IS 

4 

17  30  18.20 

$l.9&38 

28  ^  iia.8 

1.3d} 

5 

15 

54 

47,74 

3.1734 

24  52  42.7 

7jm 

5 

17  41  33.59 

^^MQ 

28  30   I2,G 

IJ^ 

G 

15 

Ml 

58.32 

s.iTea 

a'^    0  20.5 

TJ^ 

0 

17  43  48.77 

1    *.aM3 

28  31  22it 

jAm 

7 

15 

5B 

8,8G 

3.I7I?7 

25    7  50.8 

7.443 

7 

17  40    4,02 

ll,tS43 

29  *2  24S 

Mn 

8 

U\ 

1 

vxm 

a.iflH 

25  15  13.5 

7.316 

8  1 

17  48  lit27 

ft.3&41 

28  33  lai 

0,^ 

y 

1(1 

:i 

\\QM 

3.1^1 

25  22  26.7 

7.lfl0 

0 

17  50  34.51 

3^9&39 

28  ai    as 

^jsm 

10 

Ml 

5 

41,75 

a.i§67 

25  2il  mJ3 

7.063 

10 

17  52  40.74 

t.asa7 

28  SI  40.2 

•jf^ 

)i 

m 

7 

5;i,o:t 

S,Je93 

25  m  :Jfi.3 

6.936 

11 

17  .S5    4,06 

ft.3535 

28  a5     8,5 

•l4«9 

12 

m 

10 

4.47 

Q,]gt9 

25  43  28,0 

^ma 

12 

17  57  20.10 

9J£i3^ 

26  35  28.5 

0,9Ct 

KI 

m 

12 

iao<i 

UJUU 

25  50  13.2 

&679 

13 

17  50  a%34 

a.3&?7 

28  ,3.5  40.1 

-ii.m 

14 

la 

14 

27,80 

±}9G& 

2.5  50  50.1 

e.5il 

14 

18     1  50.40 

a.erisa 

28  a*;  4a2 

+  on 

jr, 

Ul 

10 

IMia} 

aJ99^ 

2(;    3  lil3 

e.^a'j 

15 

18    4    5.IK) 

9*3515 

28  m  m,o 

e.157 

K> 

in 

18 

51,7:i 

{j«'.>n»» 

26    0  40,7 

e,^2 

10 

18    «  20.(n 

3.>^oe 

28  a5  24.4 

0.997 

17 

1(1 

21 

nM\ 

aJHMJ 

2*1  15  54.3 

6.l«3 

17 

18    8a'i,70 

a.35rti 

28  35    2,4 

ii.a« 

18 

h\ 

2:1 

UkU 

9.^iO*17 

2t*22    0.1 

e.ii3i 

18 

18  10  50.08 

3.3493 

^  34  32,1 

0.^:5 

111 

\n 

25 

28,71 

3.'3ft90 

2*1  27  58,0 

rt.m9 

10 

18  13    5,fJI 

3,2483 

28  3:1  53.4 

0.111 

w 

u\ 

27 

4\.IU 

2,121  la 

2tJ  :t3  48.0 

5.7f>7 

20 

18  15  20,48 

9.W73 

28  ai    0,4 

0,853 

21 

u; 

2*^ 

rAM 

3,3  tri 

20  39  ;JiM 

5.C3& 

21 

18  17  35.20 

9,5463 

28  m  IKl 

0.991 

22 

Uf 

32 

iVM 

3.9li7 

20  45    4,2 

5Ji*fl 

^^ 

18  10  50.a3 

3.3451 

28  31     7,5 

um 

«l 

m 

3* 

10,04 

1>,^I7« 

S.20  50  30,4 

0,370 

2^1 

18  22    4.70 

aJMOS 

S.28  29  55Ji 

IMA 

F 

[ilDAl 

'   10. 

1' 

SI 

JNDAl 

r  12, 

0 

KT 

'M 

3;i.07 

5.3199 

S,20  .Vi  48.0 

5.337 

0 

IB  24  10.20 

a.M3& 

S.28  28  a5iJ 

1,407 

1 

u\ 

:iH 

UfM 

'  S.Q'^O 

27     0  58,8 

S.IOD 

1 

18  m  33.60 

3.iMI3 

28  27    a7 

1.544 

2 

m 

40 

51K7I 

"i^tXlQ 

27    0    0.0 

4jm 

2 

18  28  48.2:1 

ussei 

28  25  5^1,0 

l.€^ 

a 

Ml 

ri 

13.20 

a.tMf^a 

27   10  55,0 

4.834 

3 

18  31     2,57 

3.3383 

28  23  44.11 

l,S19 

4 

U\ 

45 

MIM 

2,3!i;7 

27   15  4L0 

4,699 

4 

18  m  lii.81 

9.t36& 

28  21  51,7 

t.9:iS 

5 

Ul 

47 

4  0.5;  J 

S.Q'J'JG 

27  20  18,*l 

4.rifi3 

5 

18  35  30.115 

3,^49 

28  10  50.2 

9.093 

i; 

n; 

4t» 

54,:t(! 

i^,aai3 

27  24  48.0  ; 

4.437 

it 

18  37  44.*  m 

i.anni 

28  17  40.5 

9.330 

7 

Ui 

52 

8.'i;> 

9.^10 

27  2;»  10.2 

4.393 

7 

18  3!»  58,1>2 

.a,3ai3 

28  15  22.0 

9JW 

8 

m 

54  2^2.:r2 

t.93^7 

27  \U  23.0 

4.J5fi 

8 

18  42  12.74 

%.m2t 

28  12  56.0 

9..^! 

I> 

w 

54i 

ikiMi 

1»,«»4 

27  37  28.11 

4,03(} 

0 

18  4*  20,44 

3in73 

28  10  2*^,5 

7JSM 

10 

1*^ 

r^ 

5(UK» 

tJ,3;r79 

27  41  20.0 

3.8H3 

to 

18  40  40.02 

3.33:13 

28    7  40.3 

3,771 

11 

17 

1 

5.01 

a,3afta 

27  45  14.H 

3,744 

11 

18  48  5,3,47 

3,9Qni 

36    4  50,0 

3.906 

[I 

17 

:* 

liUl 

2,3407 

27  48  55,3 

3 .0*7 

12 

18  51     0.70 

9.3309 

28     1  51.6 

xtm 

III 

17 

5 

3;i.^K) 

3,3431 

27  52  27.0 

3,470 

13 

18  5.3  111,08 

9.91  S7 

27  58  45.2 

3.174 

14 

17 

7 

4BAi\ 

34(1^3 

27  55  51,7 

3JI33 

U 

18  55  33.03 

3.3104 

27  55  30.8 

ajjoa 

Ifi 

17 

10 

rLIO 

5.3446 

27  511    7.5 

3.t94 

15 

18  ,57  45.1J4 

9J9149 

27  52    8.3 

3.441 

lU 

17 

12 

17.81 

3,a4riT 

28    2  15,0 

y.03C 

IG 

18  50  58,71 

3.31 15 

27  48  37i) 

3.573 

17 

17 

14 

:i-^ri4» 

3,34Ga 

28    5  14.2 

*^.917 

17 

10  2  i\:n 

9,90S» 

37  44  50,0 

XTM 

1     18 

17 

10 

47.13 

3.3471* 

28     8    5.0 

3.777 

18 

VJ    4  23,78 

a.3063 

27  41   ]a4 

3,83S 

1'^ 

17 

11» 

i;ti 

5,34U7 

28  10  47.5 

3.638 

H) 

10    (i  3t>.08 

9,9037 

27  37  19,3 

3J67 

20 

17  21 

17.28 

3.3196 

28  13  21,7 

0,500 

20 

10    8  48,22 

9,3010 

27  3:1  17,4 

4.fliT 

UI 

17 

2^1  mM 

a,Q5fl4 

28  15  47.5 

3.361 

21 

10  11     0.20 

9.1963 

27  2S)    7,0 

4.997 

22 

17 

25 

47.:ef 

3.':^,n 

28  18    5.0 

5,332 

2^1 

111  13  12.01 

3.19M 

27  24  50.1 

4J&7 

*i:i ; 

17  28 

2.41 

9.a&j7 

28  20  14.1 

3.01^ 

23 

10  15  2:Uk5 ! 

3,1935 

27  20  24.8 

A  Am 

21 

17 

m 

17.53 

3,55*1 

a28  22  14.8 

1,049 

24 

10  17  -i^n 

9,iaM 

8.27  15  51,8  1 

4.614 

vm 


AUGUST,  1894. 


135 


ORBBNWICH  MEAN  TIME. 

THE  MOON*8  RIGHT  ASCENSION  AND  DECLINATION. 

^. 

lllffhi4MMI«kNI. 

IMCfor 

Diftfor 
IMlnota 

Hmtr, 

RlffhtAWMMioO. 

INHror 
1  Mla«u. 

INC  for 
IMIaato. 

M( 

>NDA^ 

r  13. 

WEDNESDAY  15. 

Wat 

• 

O         t        0 

0 

bat 

s 

0      «       ti 

01 

0 

19  17  35.11 

8.188ft 

S.97  15  51.8 

4.814 

0 

20  58  3:t.08 

9.8885 

8.21   18  59.2 

9J88 

I 

19  19  4a39 

9.188ft 

9;  11  ll.l 

4.749 

1 

21     0  33.53 

9J855 

21     8  58.1 

18.861 

9 

19  91  57.49 

t.1835 

27    6  99.7 

4.878 

2 

21     2  3:t.74 

9.8815 

20  58  51.9 

18.199 

3 

19  94    8.41 

t.l8M 

97     1  96.7 

4.087 

3 

21     4  31.71 

1J876 

20  48  40.0 

18.943 

4 

19  96  19.14 

9,nn 

26  56  93.1 

5.199 

4 

21     6  3:U5 

IJ837 

20  38  22.7 

18.339 

5 

19  98  99.68 

,      9.1748 

9G  51   12.0 

5.947 

5 

21     8  32.a5 

1.0888 

20  28    0.1 

10.491 

6 

19  30  40i» 

1     9.1788 

25  45  5a4 

5J79 

6 

21   10  32.29 

IJ6B8 

20  17  32.2 

lOJM 

7 

19  39  50.17 

9.1875 

26  40  27.1 

5.487 

7 

21   12  31.26 

IAf8l 

20    il  59.0 

I8.S87 

8 

19  35    0.19 

9.1841 

2(1  .14  5a8 

5.8»l 

8 

21   14  30.07 

1.9788 

19  56  20.6 

10.883 

9 

19  37    9.86 

9.1887 

96  2!l  12.8 

5.744 

9 

21  16  28.64 

I.r44 

19  45  ,17.1 

18.768 

10 

19  39  19.40 

9.1579 

2(1  2:1  24.5 

5.888 

10 

21   18  26il9 

1.9786 

19  :M  48.5 

18.853 

11 

19  41  98.73 

9.1537 

96  17  28.<> 

5.988 

11 

21  20  25.11 

1.0888 

19  2:)  54.8 

18J37 

19 

19  43  37.85 

9.1SM 

2(1  II  2n.o 

6.188 

12 

21  22  93.01 

1.8631 

19  19  5ai 

11.819 

13 

19  45  46.76 

9.1487 

26    5  15.8 

8.998 

13 

91  24  20.68 

1J68I 

19     1  52.5 

11.101 

14 

19  47  55.45 

9.1431 

25  58  58.5 

8.348 

14 

21  26  18.13 

IJ657 

18  50  44.0 

11.189 

IS 

19  50    3.93 

9.1385 

25  52  34.0 

6.487 

15 

21  28  15.16 

IJ698 

18  31»  30.6 

Ii.9f9 

16 

19  59  1^19 

9.1368 

25  46    2.4 

•sm 

16 

21  .10  12.17 

1.8484 

18  28  12.5 

11.341 

17 

19  54  9a93 

9.1381 

25  :f9  23.7 

6.784 

17 

21  32    9.17 

1>448 

18  16  49.7 

11.498 

18 

19  56  98.04 

9.1983 

25  .12  37i) 

6.891 

18 

21  34    5.75 

1.9419 

18    5  22.1 

11.498 

19 

19  58  35.63 

9.1448 

25  25  45.2 

6.937 

19 

21  36  '2.12 

IJ077 

17  53  49i> 

11.574 

DO 

90    O49J0 

9.1488 

25  18  45.5 

7.8M 

20 

21  37  58.28 

1.9349 

17  42  13.2 

11.868 

31 

90    9  5ai3 

9.II7I 

25  11  38.9 

7.167 

21 

21  :fil  54.23 

1JQ87 

17  30  31.9 

11.796 

» 

90    4  57.04 

«J138 

25    4  25.4 

7.981 

22 

21  41  49.!I7 

1.8973 

17  18  46.1 

11.880 

» 

90    7    a79 
TU 

9.l8n 

B8DA 

8.94  57    5.1 
Y  14. 

7J84 

23 

21  43  45.51 
THl 

IJ938 

IBSDA 

8.17    6  55.9 
T   16. 

ii.r3 

0 

90    9  10.16 

9.1854 

8.94  49  38.1 

7.587 

0 

21  45  4084 

ism 

8.16.55     1.1 

11.046 

1 

90  11  16^ 

9.1815 

24  42    4.1 

7JI8 

I 

21  47  a5Jl7 

1.0179 

16  43    2.4 

19.017 

9 

90  13  99.14 

9.881S 

24  34  21.8 

7.738 

2 

21  49  30.91 

13148 

16  :H)  59.2 

19.888 

3 

90  15  98.08 

94897 

24  2(5  .ia7 

7.848 

3 

21  51  2.5.65 

1.9188 

16  18  51.8 

19.158 

4 

90  17  33.56 

94887 

24  18  43.0 

7.840 

4 

21  5.1  20.*20 

IJ076 

16    li  40.2 

19.9S6 

5 

90  19  3a84 

9J858 

24  10  42.8 

8.8.^8 

5 

21  55  I4..'i6 

1J844 

15  54  24.6 

19.904 

6 

90  91  43.87 

9J8I8 

24    2:i&l 

8.188 

6 

21  57    8.73 

1.0013 

15  42    4S 

19.380 

7 

90  93  4a66 

9J778 

23  54  22.9 

8.«7;f 

7 

21  59    2.72 

l.(M 

15  29  41.2 

19.498 

8 

90  95  53.90 

9.8737 

Zi  46    3.3 

Bjn9 

8 

22    0  56.59 

1.80G9 

15  17  ia5 

19.404 

9 

90  97  57JS0 

98887 

2:1  37  37.4 

8.484 

9 

22    2  50.14 

1J099 

15    4  41.9 

19.flfi8 

10 

90  30    1.57 

9J8&7 

23  29    5.2 

8J.68 

10 

29    4  4:1.58 

1J«89 

14  52    a4 

19.893 

11 

90  39    5.10 

9J8I7 

23  20  26.7 

8.883 

II 

2^2    6  36.85 

1.8864 

14  :I9  27.1 

19.888 

19 

90  34    8.97 

9.8577 

23  11  42.0 

8.797 

12 

22    8  29JW 

1.8836 

14  2(>  44.1 

19.748 

13 

90  36  19.11 

9J537 

93    9  51.1 

8.888 

13 

22  10  2^2.88 

1.8886 

14  13  57.4 

19.808 

14 

90  38  15.41 

9.8488 

99  53  54.1 

0.888 

14 

2^2  12  15.65 

lJf78l 

14     1     7J) 

19.870 

15 

90  40  ia96 

9.8456 

99  44  51.1 

8.188 

15 

29  14    8.25 

1.8753 

13  48  13.0 

I9.S30 

16 

90  49  910.87 

9.MI5 

99  a5  42.1 

8.988 

16 

29  16    0.69 

1.9797 

13  35  15.4 

19.988 

17 

90  44  93.94 

9J975 

22  26  97.1 

8JN8 

17 

29  17  52^18 

1.8788 

13  29  14.4 

I3UM6 

18 

90  46  95.17 

9«ai 

22  17    ai 

9J88 

18 

29  19  4.5.11 

1.8878 

13    9    9.9 

1X103 

19 

90  48  97JM 

98886 

22    7  39.1 

8.405 

19 

29  91  37.09 

IJ65I 

19  56    2.0 

13.i:.0 

90 

90  50  98^1 

9J864 

21  58    6.7 

O.-M 

20 

92  23  98^19 

I.«8i7 

12  42  .50.8 

13.914 

91 

90  :«  30.11 

98813 

21  48  28.1 

0J88 

21 

92  25  20.(>1 

1.8809 

12  2!>  :«.3 

13.9C8 

99 

90  54  31.47 

9  8173 

21  3H  44.2 

0.788 

22 

22  27  12.16 

I.8M8 

12  16  l«'.5 

13JK9 

93 

90  56  99  a9 

981.14 

21  28  545 

0J75 

23 

22  29    3.57 

1J556 

12    2  57.6 

1X375 

94 

90  56  33.08 

98886 

8  21  1H  .W.l 

9.M8 

24 

22  30  54  85 

1J536 

8. 1 1  49  3:i.5  1 

1X497 

136 


AUGUST,  1894. 


H 


GBBENWIGH  MEAN  TDfB. 


THE  MOOITS  RIGHT  ASCENSION  AND  DECLINATIOK. 


Hoar. 


RiKbtAficansIon. 


Di£  for 
IMinate. 


Deolination. 


minute.  "•^''^ 


BIgbtAjioaiiaioii. 


Diff.  for 
1  Minute. 


Deelinnlkni. 


DiCftr 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

IG 

17 

18 

19 

20 

21 

22 

23 


FEroAT  17. 


S.ll 

M 

11 

11 

10 

10 

10 

10 

10 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

7 

7 

6 

6 

6 


h     m     a 

a 

22  30  54.85 

1.8636 

22  ;i2  46.00 

1.8514 

22  34  37.02 

1.8493 

22  36  27.91 

1.8479 

22  38  18.68 

1.8459 

22  40    9M 

1.8439 

22  41  59.87 

I.84I4 

22  43  50.30 

1.8390 

22  45  40.62 

1.8378 

22  47  30.&3 

1.8361 

22  49  20.95 

1.8345 

22  51  10.97 

1.8399 

22  53    0.90 

1.8314 

22  54  50.74 

1.8300 

22  56  40.50 

1.8966 

22  58  30.17 

1.8973 

23    0  19.77 

1.8960 

2Ji    2.  9.29 

1.6948 

23    3  58.74 

1.8997 

23    5  48.13 

1.8996 

23    7  37.45 

1.8915 

23    9  26.71 

1.8906 

23  11   15.92 

1.8198 

23  13    5.08 

1.8190 

49  33.5 
36  6.3 
22  36.1 

9  2.9 
55  26.8 
41  47.7 
28  5.8 
14  21.2 

0  33.8 
46  43.7 
32  50.9 
18  55.6 

4  57.8 

50  57.5 
36  54.7 
22  49.5 

8  42.0 
54  32;j 
4Q  20.3 
26  6.2 
II  49.9 
.57  31.5 
43  11.1 
28  48.7 


SATUEDAY  18. 


0 

2.3  14  54.20 

1.8183 

1 

2:^  l(>  43.27 

1.8176 

2 

2-3  18  32.31 

1.8170 

3 

2:3  20  21.31 

1.8161 

4 

23  22  10J28 

1.8159 

5 

23  23  59.22 

1.8155 

6 

2.3  25  48.14 

I.8I52 

7 

23  27  37.04 

1.8149 

8 

2:3  29  25.93 

1.8147 

9 

23  31    14.81 

1.8146 

10 

2:3  .3:3    3.68 

1.8146 

11 

2:3  34  52.5() 

1.8J47 

12 

2:J  .36  41.44 

1.8148 

13 

23  :)8  liOM^) 

1.8149 

14 

2.3  40  19.23 

1.8151 

15 

23  42    8.14 

1.8154 

16 

2:3  4:3  57.07 

1.8157 

17 

23  45  46.03 

1.8169 

18 

2:3  47  35.02 

1.8167 

19 

2.3  49  24.04 

1.8174 

20 

23  51   13.10 

1.8181 

21 

2:  J  .53    2.21 

1.8188 

22 

2:3  51  51.36 

1.8196 

2:j 

2.3  56  40.,56 

1.8205 

24 

2f3  58  29.82 

1.8915 

s. 


s. 


6  14  24.4 

5  59  58.2 

5  45  30.2 

5  31  0.4 

5  16  28.9 

5     I  55.7 

4  47  20.9 

4  3*^  44.5 

4  18  ij,ii 

4    3  27.2 

3  48  46.4 

3  34  4.2 

3  19  20.7 

3    4  35.9 

2  49  49.9 

2  135  2.8 

2  20  14.6 

2    5  25.3 

I  50  34.9 

1  35  43.6 

1  20  51.4 

1     5  58.4 

0  51  4.(; 

0  m  10.0 

0  21  14.7 


13.437 
13.478 
13J>98 
13^^78 
13.697 
13.675 
13.791 
13.767 
13.813 
13.858 
13.901 
13.943 
13.984 
14.096 
14.067 
14.106 
14.144 
14.181 
14.917 
14.953 
14.989 
14.393 
14.357 
14.389 


14.491 
14.452 
14.489 
14.511 
14.539 
14.567 
14.593 
14.619 
14.644 
14.668 
14.699 
H.714 
14.736 
14.757 
14.776 
14.794 
14.813 
14.831 
14.&48 
14.863 
14.877 
14.890 
14.903 
14.916 
14.997 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

213 

24 


SUNDAY  19. 


h     ni     B 

• 

23  58  29.82 

l.89lft 

8. 

0    0  19.14 

1.8996 

S, 

0    2    8.53 

1.8937 

N 

0    3  57.98 

1.8949 

0    5  47.51 

1.8989 

0    7  37.12 

1.8975 

0    9  26.81 

1.8389 

0  11  16.59 

1.8304 

0  13    6.46 

1.8380 

0  14  56.43 

1.8337 

0  16  46.51 

1.8366 

0  18  36.69 

1.8373 

0  20  26.98 

14J30] 

0  22  17.38 

1.8411 

0  24    7.91 

1.8499 

0  25  58.57 

1.8464 

0  27  49.36 

1.8476 

0  29  40.28 

1.8496 

0  31  31.34 

1.8599 

0  33  22.55 

1.8547 

0  35  13.91 

1.8679 

0  :37    5.42 

1.8699 

0  38  57.09 

1.8696 

0  40  48.93 

1.8663 

N 

0 
0 
0 
0 
0 
0 

I 

I 


21  14.7 
0  18^ 
8  37.7 
23  34.7 
38  ^12 
53dOJ2 
8  28.5 
23  27.1 
1  38  2a0 

1  53  25.2 

2  8  24.5 
223  23.8 
2  38  23.2 

2  53  22.C 

3  8  21.U 
3  23  21.1 
3  38  20.2 
3  5:1  19.0 

8  17.5 
23  15.0 
38  13.4 
53  10.7 

8    7.5 


5  23    a7 


MONDAY  20. 


0  42  40.93 

1.8689 

N 

0  44  33.11 

1.8719 

0  46  25.47 

1.8749 

0  48  18.01 

1.8773 

0  50  10.74 

1.8805 

0  52    3.67 

1.8838 

0  53  56.80 

1.8879 

0  55  50.13 

1.8006 

0  57  43.67 

1.8941 

0  59  37.42 

1.8977 

1     1  31.39 

1.9014 

1     3  25..59 

1.9069 

1     5  20.02 

1.9091 

1     7  14.68 

1.9130 

1     9    9.58 

1.9176 

1  11     4.72 

1.9911 

1   13    0.11 

1.9963 

1   14  55.76 

10)996 

1   16  51.66 

1.9339 

1   18  47.83 

1.9384 

1  20  44.27 

1.9499 

1  22  40.98 

1.9475 

1  24  37.97 

1.9509 

1  26  35.25 

1.9671 

1  28  32.82 

1.9690 

N 

5  37  59.2 

5  52  54.0 

6  7  4ai 

6  22  41.4 
6  37  3:3.8 

6  52  25.3 

7  7  15.7 
7  22  5.1 
7  36  53.4 

7  51  40.4 

8  6  26.2 
8  21  10.7 
8  35  53.8 

8  50  35.4 

9  5  15.0 
9  19  54.2 
9  34  31.1 
9  49    a4 

10  3  39.9 
10  18  11.5 
10  32  41.3 

10  47    9.1 

11  1  34.8 
II  15  58.4 
.11  30  19.8 


I4J97 

14JQ7 

I4J46 

14.954 

I4J69 

14J» 

14.974 

I4J79 

liMi 

UMn 

14.88S 

14Je0 

14.9 

14J69 

14.988 

14.986 

14.969 

14.977 

liSli 

I4J86 

14.959 

14J61 

14.9« 

14.931 


14J)19 
14.907 
14.895 
14.881 
14.866 
14.849 
14.839 
14.814 
14.794 
14.773 
14.769 
14.730 
14.706 
14.689 
14.666 
14.699 
14.6M 
14.573 
14.543 
14.519 
14.480 
14.446 
14.411 
14.375 
14J38 


AUGUST,  1894. 


137 


GREENWICH  MBA^  TIME, 


THE  MOOirg  RIGHT  ASCENSION  AND  DECUHATIOH, 


Mmm, 


Elf1ilAK«maf«ft* 


DiCf 


D*alinttU«i. 


Dl£  for 
1  If  Jniit« 


0 

I 
I 

5 

n 

7 
8 
» 
10 
II 
19 

m 
II 

15 
10 
17 

Id 

m 

90 
91 
33 

tlEI 


0 
I 
2 
3 
I 
5 
6 
7 
8 

10 
II 
19 
13 
14 
15 
16 
if 
li 
m 

90 
91 
39 
93 
94 


TCTBSDAT  91. 


h     n 

I  98 

I  :io 
1  m 

I  24 

I  lui 
I  m 

I  40 
I  49 
I  44 
I  411 
I  4a 
I  50 
I  59 
I  54 
I  »S 
I  56 
9    0 


9  i:t 
9  15 


N 

m 

3XS9 

\Mm 

m,m 

iMm 

98.85 

IJ?I8 

97^1 

-  l-tTtft 

91108 

I.MSl 

2^A7 

iJeT4 

2AJSI 

IJM7 

24M 

IJM9 

2iM 

«joas7 

94.75 

tjOMO 

9S.4e 

uiisa 

9nL55 

1    %Mm 

97.07 

Mj&m 

90JS 

uaw 

3t^ 

•J3K 

34JI7 

i.M«i 

37.^ 

%abm 

40.47 

1     9,^71 

um 

1    %Mm 

48.07 

9Mm 

59.45 

%jnm 

57JSI9 

2Mfn 

QM 

^Mta 

7M 

s.4eao  1 

II  44  %L0 
1 1  58  55 J 
VI  J  3  10/i 
19  97  99.'^ 
19  41  niM 
19  55  38.4 
13  9  4'i.5 
l:i  m  AILS 
13  37  4^3 

13  51  :tt3 

14  5  %:> 
14  19  90.0 

14  33  ra 

14  4G  4!U 

15  0  9$i;i 

15  II  5.7 
15  97  38.7 
15  41  8.1 
15  54  33.:i 
Hi  7  50.0 
I4i  91  14/i 
m  31  28.5 
NJfi  47  3ai# 


WEDNESDAY  92. 


17  13.00 

9;ICPIT 

10  90.97 

i.l0M 

91  97,06 

sinci 

93  34J25 

a.i»a 

95  4IJ7 

guiaoa 

97  49.S#1 

fLisn 

911  S8,38 

t.M4i 

:i9    7.98 

a.u«» 

3t  18.69 

«.IAiX 

3**  9^40 

fi.iflt? 

38  3ri.69 

%i7m 

40  47JI8 

«.i«i4 

49  S6iftl 

«.ieBo 

45    OiM 

ItlMT 

47  9liJ0 

iL»a 

40  31.48 

i,ti« 

51  47,43 

3.tlffT 

54    0.84 

&W74 

56  14.79 

*.«» 

58  231.08 

iiMat 

0  43.or 

fjaii 

9ao;ai 

i^iUi 

5  15^1 

i^«7t 

7  91.^ 

tsnt  1 

II  48in 

l;JI» 

NJ7 
17 
17 
J7 
17 
18 
18 
18 
18 
18 
ID 
111 
HP 
HI 

m 

90 
90 
90 
90 
90 
91 
91 
91 
91 
N.9I 


0  45.9 
13  47.4 
90  45.:! 
m  38.11 
59  28.1 

5  VIM 
17  53,0 
m  28..'! 
49  5!i.9 
55  25,0 

7  45.8 


19.3 

17.7 

17.8 

12..^ 

1.7 

45.9 

43  23*a 

54  55.0 

5  9M 

17  11.^1 

40    9.1) 

51    4;i 


H.33a 
H.KM 
I4.9QO 
J  4.390 
14.174 
14.135 
I4jMI 
14,043 
I3.99# 

13.7tV 
13.748 

17^78 


%s.m 


I3h^I 

tS,K7 
1^7V« 

U.47I 
UJK1 

uj&m 
ii,n3 

U^8 
11184 

ir.ifij 


H«EIT' 


ElilitA«Hi»t*iii. 


9 
3 
4 

0 
7 
8 
0 
10 
11 
12 
13 
14 
15 
111 
17 
18 
lU 
90 
91 
39 


0 
1 

9 
3 
4 
5 
0 
7 
8 
0 

to 

II 
19 
13 
14 
15 

14: 

17 
18 
111 
90 
91 
^n 
%\ 
24 


DIff.  for 


THUBSDAT  93. 


N.9I  51    4J) 
99     I  50^3 

22  19  47.8 
99  91)  99.0 
t»  34  4.7 
99  44  3:1,0 
^1  54  54.4 
93  5  8.7 
93  15  15i) 

23  95  15.8 
93  35  8.4 
93  44  mJS 

93  54  31,0 

94  4  Oi» 
94  13  iao 

24  99  37.9 
24  31  4:i.4 
94  40  4IJI 

94  49  31.4 
24  58  13.0 

95  0  4lk9 
95  IS  lOJl 
95  93  9(L8 

N.95  31  34.1 


FHIIJAY  94. 


6 

i> 

II 

14 

16 

19 

21 

4  94 

4  97 

4  99 

4  39 

4  34 

39 
49 
45 
17 
50 
59 
55 

4  58 

5  0 
5  3 
5  0 
5  8 


58.06 
97  J3 
50.fl8 
9a70 
57.90 
98.10 
59.59 
31.18 
3.83 

darn 

9.88 
43.58 
17.79 
5*t90 
97.29 

2JI 
38.54 
11.78 
5L43 
98.47 

^m 

43.71 

91.90 

0.45 

30.36 


t.48» 


t.aa84 


«,^7M 


%i9n 


9j8ff74 
84HI 


4. 
flu 


N.95 
95 
95 
9fl 
96 
96 
96 
96 
96 
96 
26 
96 
97 
97 
97 

I  ^ 
'  97 

97 

^  97 
'  97 
97 
97 
I  97 
N.9H 


10.609 
10.759 
IOjMI 

10.414 

}o.«n 

lO.tTV 

iojoe4 

tp8]< 


8.«a 

&78!t 
8.tt£l 

e.iM 


X»32.6 

7JM 

47  99.1 

7.7» 

55    9.0 

7.5SI8 

933iJ 

7.44^  1 

9  54LO 

?JM 

17    8.7 

7.1X1 

24  IliJ 

%jr*A 

31     5.6 

8J(4 

37  49.6 

%JSM 

44  93^ 

f.4» 

m  48.! 

t.3i» 

.W    9.7 

fiji: 

3    7.1 

iJ«e 

11    1.3 

^.BI7 

U  45.9 

^wfttf 

90  18.8 

^irj 

95  42.0 

s.»t» 

30  54.G 

5.I*J 

as  56vG 

4-M4 

40  47il 

4.:8& 

45  28.4 

4...ffi 

49  57i* 

4.«0 

M  \M 

l.tiT 

58  9:Ui 

4Jai 

9  90.3 

3.IMI 

138 


AUGUST,  1894. 


Xl\S 


&RBBNWIOH  MEAN  TTMK. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION.                                  | 

Hoar. 

RightAsoeafiioa. 

Dim  for 
1  BCinute. 

DeollnfttloB. 

Dili:  for 
1  IClBUte. 

Hbor. 

DiCfor 
1  ICiaate. 

1>eclbiatkMk 

Dl£ftc 
IMiutt 

SAQ 

rURDi 

LY25. 

MONDAY  27. 

b     m     a 

a 

O         1         0t 

II 

h    m      ■ 

■ 

O          I           II 

It 

0 

5    8  3[>.36 

9.6514 

N.28    2  20.3 

3.646 

0 

7  19  27.23 

9.7956 

N27  15  27.5 

5J95 

I 

5  11  18.62 

9UI579 

28    6    5.4 

3456 

1 

7  22  10.67 

9.7994 

27    9  25.9 

6.197 

a 

5  13  58.22 

9.eftie 

28    9  39.2 

3.468 

2 

7  24  53.92 

9.7191 

27    3  12.2 

6J97 

3 

5  16  38.15 

9.8689 

28  13    1.7 

3.979 

3 

7  27  36.96 

9.71S6 

26  56  4aG 

6.597 

4 

5  19  18.40 

9.6735 

28  16  12.7 

3.087 

4 

7  30  19.79 

9.7190 

26  50    9.0 

6.798 

5 

5  21  58.97 

9.6787 

28  19  12.2 

9.895 

5 

7  33    2.40 

9.7089 

26  43  19.5 

6J94 

6 

5  24  39.84 

9.6837 

28  22    0.1 

9.701 

6 

7  35  44.78 

9.7043 

26  36  18.1 

7.191 

7 

5  27  21.01 

9.6885 

28  24  3a3 

9.506 

7 

7  38  26.1« 

9.7009 

26  29    .5.0 

7.316 

8 

5  30    2.46 

9.6039 

28  27    0.8 

9.310 

8 

7  41     8.81 

9.6961 

26  21  40.2 

7310 

9 

5  32  44.19 

9.69n 

28  29  13.5 

9.119 

9 

7  43  50.45 

9.6018 

26  14    3.8 

7.7«J 

10 

5  a5  26.19 

9.7091 

28  31  14.3 

1.914 

10 

7  46  31.82 

9.6879 

26    6  15.8 

7.616 

11 

5  38    8.44 

9.7069 

28  33    3.2 

1.716 

II 

7  49  12.91 

9.689K 

25  56  ia3 

8.06f 

12 

5  40  50.94 

9.7109 

28  34  40.2 

1.516 

12 

7  51  53.72 

9.6777 

25  50    5Ji 

&S74 

13 

5  43  33.67 

9.7M1 

28  36    5.1 

1.314 

13 

7  54  34.24 

9.6796 

25  41  4a4 

8.461 

14 

5  46  16.63 

9.7178 

28  37  17.9 

1.119 

14 

7  57  14.46 

9JI677 

25  33  10.0 

ajsi 

15 

5  48  59.80 

9.7919 

28  38  18.6 

0.910 

15 

7  59  54.37 

901896 

25  24  25.4 

8.8B 

16 

5  51  43.17 

9.7944 

28  39    7.1 

0.706 

16 

8    2  33.97 

9.6573 

25  15  29.8 

0.616 

17 

5  54  2a73 

9.7974 

28  39  43.3 

0.509 

17 

8    5  13.25 

9.6590 

25    6  23.3 

0.100 

18 

5  57  10.46 

9.7309 

28  40    7.3 

0.997 

18 

8    7  52.21 

9.6465 

24  57    5.9 

%am 

19 

5  .59  54.36 

9.7330 

28  40  19.0 

+  0.092 

19 

8  10  30.83 

9.6409 

24  47  37.7 

0.960 

20 

(J    2  38.42 

9.73ri6 

28  40  18.3 

-0.115 

20 

8  13    9.11 

9.6359 

24  37  58.8 

0.731 

21 

(>    5  22.63 

2.7379 

28  40    5.2 

0.322 

21 

8  15  47.a5 

9.6993 

24  28    9.4 

0.011 

22 

6    8    6.97 

2.7400 

28  39  39.7 

0.599 

22 

8  18  24.63 

9.6934 

24  18    9.5 

101665 

23 

6  10  51.43 
SI 

2.7419 

INDA^ 

N.28  39     1.7 
[  26. 

0.736 

23 

8  21     1.85 
TU 

9.6174 

ESDA 

N.24    7  59.2 
r  28. 

0 

6  13  36.00 

2.7437 

N.28  38  11.3 

0.944 

0 

8  23  38.72 

9.6114 

N.23  57  38.6 

10.498 

1 

6  16  20.67 

2.7452 

28  37    8.4 

1.153 

1 

8  26  15.22 

9.60S9 

23  47    7.8 

10.597 

2 

6  19    5.42 

2.7464 

28  35  .'i^.O 

1J62 

2 

8  28  5I.:M 

9.5988 

23  36  27.0 

10.763 

3 

6  21  50.24 

2.7475 

28  34  25.0 

1.571 

3 

8  31  27.08 

9J>995 

23  25  36U) 

10.097 

4 

6  24  35.12 

2.7484 

28  32  44.5 

1.779 

4 

8  34    2.44 

9.5869 

23  14  35.8 

11.600 

5 

6  27  20.05 

2.7492 

28  30  51.5 

1.988 

5 

8  36  37.42 

9.5797 

23    3  25.5 

11.959 

r> 

6  30    5.02 

2.7497 

28  28  46.0 

2.197 

6 

8  39  12.01 

9.5739 

22  52    5.5 

11.419 

7 

6  32  50.01 

2.7500 

28  26  27.9 

2.407 

7 

8  41  46.20 

9.5666 

22  40  36.1 

11.560 

8 

6  35  35.02 

9.7502 

28  23  57.2 

9.617 

8 

8  44  20.00 

9.5600 

22  28  57.3 

11.794 

9 

6  38  20.a3 

2.7501 

28  21   13.9 

9.827 

9 

8  46  53.40 

9.5533 

22  17    9.2 

ii.8n 

10 

6  41     5.a3 

2.7498 

28  18  18.0 

3.0.36 

10 

8  49  26.40 

9.5466 

22    5  12.0 

19J»98 

11 

6  43  50.00 

2.7493 

28  15    9.6 

3.244 

11 

8  51  58.i)9 

9.5399 

21  53    5.8 

19.178 

12 

6  46  34.94 

2.7486 

28  11  48.7 

3.453 

12 

8  54  31.18 

9.5331 

21  40  50.6 

19.396 

13 

6  49  19.a3 

2.7477 

28    8  15.2 

3.669 

13 

8  57    2.96 

9^969 

21  28  26.7 

19.471 

14 

6  52    4.66 

2.7466 

28    4  29.2 

3.870 

14 

8  5f>  34.33 

9.5103 

21  15  54.1 

19.614 

15 

6  54  49.42 

2.7453 

28    0  30.8 

4.078 

15 

9    2    5.28 

9.5194 

21     3  13.0 

19.^5 

IG 

6  57  34.10 

2.7439 

27  56  19.9 

4.285 

16 

9    4  35.82 

9.5056 

20  50  23.5 

19.604 

17 

7    0  18.69 

2.7422 

27  51  56.6 

4.493 

17 

9    7    5.94 

9.4086 

20  37  25.7 

13UI3I 

18 

7    3    3.17 

2.7403 

27  47  20.8 

4.700 

18 

9    9  35.65 

9.4017 

20  24  19.8 

13.166 

19 

7    5  47.53 

2.7383 

27  42  32.6 

4.906 

19 

9  12    4.94 

9.4847 

20  11     5.8 

13.900 

20 

7    8  31.77 

2.7362 

27  37  32.1 

5.111 

20 

9  14  33.81 

9.4777 

19  57  43.9 

13.490 

21 

7  11  15.87 

2.7338 

27  32  19.3 

5.316 

21 

9  17    2.26 

9.4T07 

19  44  14.3 

13.558 

22 

7  13  59.82 

2.7312 

27  26  54.2 

5.520 

22 

9  19  30.30 

9.4638 

19  30  37.0 

13.684 

2ri 

7  16  43.61 

9.7284 

27  21   16.9 

5.793 

23 

9  21  57.92 

9.4568 

19  16  52.2 

13.806 

24 

7  19  27.23 

9.7255 

N.27  15  27.5 

5.995 

24 

9  24  25.12 

9.4408 

N.19    3    0.1 

13.990 

;i 


UL 


AUGUST,  1894. 


139 


OBEENWIOH  MEAN  TIME. 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 

-■ 

DIIKfor 
1  Miaato. 

DeeUBAUoa. 

Diff  for 
1  Minoto. 

Hour. 

RiffhtAtoeaakm. 

Die  for 
IMiaato. 

Die  for 
iMlaato. 

WEE 

^NESD 

AY  29. 

FRIDAY  81. 

km* 

■ 

O         1         ft 

0 

h    m     « 

■ 

N.  6  15  32.2 

0§ 

0 

9  94  25.19 

9.4498 

N.19    3    0.1 

13499 

0 

11  14  41.37 

9.i8n 

17498 

1 

9  96  5IJH) 

9.4499 

18  49    0.7 

144Q0 

] 

11  16  51.31 

9.1836 

5  58  18.0 

17446 

3 

9  29  18.27 

9.4380 

18  34  54.1 

14.188 

2 

11   19     IM 

9.  ISM 

5  41    2.7 

17480 

3 

9  31  44.22 

9.4990 

18  20  40.6 

14489 

3 

11  21  10.44 

9.1564 

5  23  46.5 

I7.9n 

4 

9  34    9.75 

9.4991 

18    6  20.3 

14J95 

4 

11  23  19il5 

9.1516 

5    6  29.5 

17.980 

5 

9  :»  34.87 

9.4159 

17  51  53.2 

14408 

5 

11  25  28.f>3 

9.1478 

4  49  11.8 

17499 

6 

9  38  59.58 

9.4083 

17  37  19.5 

14415 

6 

11  27  37JW 

9.1448 

4  31  .53.6 

17407 

7 

9  41  23J)7 

9.40IS 

17  22  39.4 

14.791 

7 

1 1  29  45iH 

9.1403 

4  14  34i» 

17415 

8 

9  43  47.76 

9J947 

17    7  5.3.0 

14498 

8 

11  31  54.22 

9.1368 

3  57  15.8 

17491 

9 

9  46  11.24 

9J879 

16  5:j    0.3 

14498 

9 

11  .34    2.33 

9.1334 

3  39  5(14 

17494 

10 

9  48  34.31 

9J8I9 

16  38     1.6 

15498 

10 

11  :i6  10.23 

9.1999 

3  22  3(;i) 

17405 

11 

950S6i« 

9JJ74S 

16  22  57.0 

15.198 

11 

11  38  17.92 

9.1986 

3    5  17.4 

17495 

12 

9  53  19.25 

9.3878 

16    7  46.5 

15.991 

12 

1 1  40  25.42 

9.1934 

2  47  57 Jl 

n493 

13 

9  55  41.12 

9.3819 

15  52  30.4 

15414 

13 

11  42  32.73 

9.1903 

2  30  38.6 

17419 

14 

9  58    2.59 

9.3M5 

15  37    8.8 

15.405 

14 

11  44  39.86 

9.1179 

2  13  19.6 

17414 

15 

10    0  23.06 

9.3479 

15  21  41.8 

15.494 

15 

1 1  46  4ri.80 

9.1149 

1  56    0.9 

17407 

16 

10    2  44.34 

9.34IS 

15    6    9..5 

15481 

16 

11  48  5.3.57 

9.1114 

1  38  42.7 

17498 

17 

10    5    4.64 

9J351 

14  50  32.1 

15485 

17 

11  51     0.17 

9.1086 

1  21  25.1 

17.988 

18 

10    7  24.55 

9.1967 

14  34  49.7 

15.747 

18 

11  .53    6.60 

9.1068 

1     4    8.1 

17.977 

19 

10    9  44.08 

9J993 

14  19    2.4 

15497 

19 

11  55  12.87 

9.1039 

0  46  51i> 

17463 

90 

10  12    3J» 

9^180 

14    3  10.4 

15405 

20 

11  57  18.99 

9.1007 

0  29  3a6 

17.947 

91 

10  14  22.00 

9J09e 

13  47  13.8 

15481 

21 

11  59  24.!N> 

94083 

N.  0  12  2W 

17.999 

99 

10  16  40.40 

9J038 

13  31   12.7 

18464 

22 

12     1  30.79 

94080 

8.  0    4  50i> 

17411 

93 

10  18  5a43 

9.9974 

N,13  15    7.3 

18.195 

23 

12    3  36.48 

94937  IH.    0  22     aO 

17.191 

THI 

JBSDi 

LY30. 

SATUBDA 

Y,  SEPTEMBER 

1. 

0 

1 

10  21  16L09 
10  23  33.39 

9J913 
9.98M 

N.12  58  57.7 
12  42  44.0 

18.194 
18.989 

_P_ 

12    5  4^03 

1    94814  |&  0  39  13.8 

|_I7.168 

9 

10  25  50.34 

9.9796 

12  26  2(k3 

18497 

3 

10  28    6L93 

9.9738 

12  10    4.8 

18489 

4 
5 

10  30  93.17 
10  32  31».07 

9.9678 
9.9891 

11  53  39.6 
11  :i7  lOJI 

18.449 
18407 

PHASES 

OP  THE  MOON 

6 

7 

10  :i4  54.63 
10  37    9.85 

9.9585 
9.9508 

1 1  20  38.7 
11    4    :i2 

18484 
18418 

8 

10  39  94.74 

93453 

10  47  24.5 

18471 

d     k 

■1 

9 

10  41  39.29 

9.9999 

10  30  42.7 

18.791 

i 

1  New  Moon 

.    .Aug.      1      0    24.1         II 

10 
II 

10  43  53.59 
10  46    7.44 

9.SM8 
9.9988 

10  13  58.0 
9  57  10J> 

18.788 
16411 

^   First  Qimrt 

er     .    .    .      7    22 

5.2 

19 

10  48  21.04 

9.9941 

9  40  20.3 

18.858 

( 

3  Full  Moon 

....     16      1 

17.0 

13 

10  50  31.33 

94188 

9  23  27.5 

16400 

< 

C  LMtQiiarte 

r.    ...    23    17    39.7         || 

14 

10  52  4731 

94138 

9    6  32.3 

16.939 

( 

1  New  Moon 

....    30      8 

4.5 

15 

10  54  59.99 

94088 

8  49  34.8 

16477 

' 

16 
17 

10  57  12.37 
10  99  24.47 

9.9840 
9.1099 

8  32  XkI 
8  15  33.3 

17413 
17447 

~ 

~ 

18 

11     1  36^ 

9.1944 

7  58  29.5 

17478 

d       h 

19 

11    3  47.80 

9.1897 

7  41  2:).9 

17.108 

i 

C  Apoi^ee .    . 

.    .Aug.    13      73 

90 

11    5WM 

9.1869 

7  24  16.6 

17.138 

....    28    18.6 

91 

11    8  10.03 

9.1807 

7    7    7.6 

17.189 

i 

t   Perigee  .    . 

99 
93 

11  10  9a74 
11  19  31.18 

9.1783 
9.1719 

6  49  57.1 
6  32  45.3 

17.188 
17.908 

91 

11  14  41.37 

9.l8n 

N.  6  15  32.2 

17498 

_   _. . 

140 


AUGUST,  1894. 


xm' 


GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES. 

h 

P.L. 

P.L. 

P.  L. 

P.L. 

•1 

NamA  and  Direction    1 

Noon. 

of 

IIP>. 

of 

Vlh. 

of 

JXi». 

•f 

1^ 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

2 

Son 

W. 

14  17  18 

9480 

O          t         t0 

15  58  47 

9468 

17  40  45 

9456 

19  23    6 

HS» 

Satorn 

E. 

55  42  43 

9070 

.53  50  58 

9081 

51  59  29 

9099 

50     8  17 

9104 

Aiitares 

E. 

104  24  59 

9036 

102  :)2  21 

9045 

100  :)9  57 

9055 

98  47  4!) 

9006 

3 

Sirrv 

W. 

27  54  37 

9479 

29  36;W) 

9489 

31   18    9 

9494 

32  59  31 

9607 

SATURIf 

E. 

40  57  17 

9176 

3i)    8  13 

9199 

37  19  3:1 

9909 

:)5  31   19 

9»7 

A 11  tares 

E. 

89  31  42 

9130 

87  41  29 

9145 

S5  51  38 

9159 

84     2    9 

9175 

4 

Surf 

W. 

41  21  28 

9583 

43    0  46 

9601 

44  39  40 

9618 

4C  18  10 

3636 

AiiUires 

E. 

75    0  44 

9958 

73  13  42 

9974 

71  27    5 

9999 

G9  40  54 

9310 

5 

Sun 

W. 

54  24  28 

9731 

56    0  27 

9750 

57  36    0 

9769 

59  II     8 

9789 

An  tares 

E. 

GO  56  30 

9409 

59  13    4 

9491 

57  29  59 

9440 

55  47  21 

9458 

ocAqiiiliB 

E. 

110    3  50 

3331 

108  40  14 

3331 

107  16  38 

3339 

105  53    4 

3336 

6 

Sun 

W. 

(57    023 

9887 

68  32  58 

9906 

70    5    9 

99!i6 

71  36  55 

9946 

Aiitares 

E. 

47  20  43 

9551 

45  40  41 

9570 

44     1     5 

9568 

42  21  53 

a  AquilsB 

E. 

98  5(5  53 

3377 

97  34  10 

3388 

96  11  40 

3409 

94  49  26 

3415 

7 

Sun 

W. 

79    9  47 

3038 

80  3<)  13 

3056 

82    8  17 

3073 

83  37    0 

3090 

Antnrps 

E. 

34  11  55 

9699 

32  35    4 

9709 

30  58  36 

9795 

29  22  30 

9741 

n  Aquilae 

E. 

88    2  31 

3499 

86  42    (5 

3519 

85  22    3 

3539 

84    222 

3500 

8 

Sun 

W. 

90  55  28 

3171 

92  22  12 

3186 

93  48  38 

3901 

95  14  46 

3S15 

Saturn 

W. 

27  11  58 

9890 

28  44  30 

9899 

30  16  50 

9909 

31  48  57 

9980 

Spicn 

W. 

24  27  25 

9817 

26    1  31 

9831 

27  a5  19 

9845 

29    8  49 

9657 

oc  Aqiiilse 

E. 

77  29  54 

3676 

76  12  41 

3701 

74  55  55 

3797 

73  39  37 

3755 

Foinnlhaiit 

E. 

103    8    7 

3059 

101  39    7 

3069 

100  10  20 

3081 

1>8  41  47 

9099 

9 

Sun 

W. 

102  21  23 

3981 

103  45  57 

3999 

105  10  18 

3304 

106  34  25 

3315 

Saturn 

W. 

31»  2()  21 

S969 

40  57  12 

9978 

42  27  52 

9988 

43  58  20 

9987 

Spica 

W. 

36  52  17 

9918 

38  24  13 

9998 

39  55  56 

9939 

41  27  25 

9949 

a  Aqnilie 

E. 

67  25  lYJ 

3910 

6(5  12  29 

3943 

64  59  53 

3980 

63  47  54 

4018 

Fornalliniit 

E. 

91  22  28 

3148 

89  55  16 

3159 

88  28  18 

3170 

87     1  33 

31M 

10 

Sun 

W. 

113  32    0 

3364 

114  54  58 

3379 

116  17  47 

3379 

117  40  27 

3387 

Saturn 

W. 

51  27  57 

3038 

52  57  23 

3044 

54  26  41 

3059 

55  55  50 

3057 

Spica 

W. 

49     1  53 

9993 

50  32  14 

3001 

52    2  26 

9008 

53  32  29 

9015 

a  Aqiiilfe 

E. 

57  57  52 

4938 

5(5  50    2 

4991 

55  43    1 

4345 

54  36  50 

4409 

Foiimlhaiit 

E. 

79  50  55 

3939 

78  25  24 

3943 

77    0    6 

3953 

75  34  59 

3964 

(t  Pe^nsi 

E. 

101  35    0 

3981 

100  10  26 

3986 

98  45  58 

3991 

97  21  36 

3995 

11 

Sun 

W. 

124  31  45 

3419 

125  53  40 

3494 

127  15  29 

3430 

128  37  12 

3434 

Saturn 

W. 

63  19  48 

3084 

64  48  17 

3089 

66  16  40 

3099 

67  44  59 

3096 

Si)ica 

W. 

61     0  45 

3043 

62  30    4 

3047 

63  59  18 

3059 

65  28  26 

3006 

a  Aqnilie 

J/ 

49  20    3 

4760 

48  19  54 

4848 

47  20  57 

4943 

46  23  17 

5045 

Foiiinlhniit 

k\ 

(>8  32  2(1 

3314 

67    8  31 

3395 

65  44  49 

3336 

64  21   19 

3346 

a  Pi^gnsi 

E. 

90  21     9 

3319 

88  57  20 

87  a3  37 

3399 

86    6  59 

3334 

V2 

Saturn 

W. 

75    5  34 

3110 

76  a3  32 

3111 

78     1  28 

3119 

79  29  23 

3114 

Spicn 

W. 

72  53    8 

3069 

74  21  56 

3071 

75  50  41 

3073 

77  19  24 

3073 

AiiturcH 

W. 

26  58  43 

3069 

28  27  30 

3071 

29  56  15 

9073 

31  24  58 

9073 

IV. 


AUGUST,  1894. 


141 


GKEENWIOU  MEAN  TIME.                                             i 

LUNAR  DlffTAKCES. 

h 

irM«uidDtr««tloo 

MMnifhu 

of 

XVb. 

xvm**^ 

P.L. 
DIIL 

XXIfc- 

P,  L. 

% 

fli^if 

W. 

Qf    d^ 

Mift 

92  4750 

ftIM 

24  30*1^ 

2^  12  31 

tm 

Hatdeh 

E. 

48  17  t24 

«IIS 

46  21150 

«L3D 

44  36  r*7 

«I44 

42  46  45 

3188 

Aiiiu«« 

E. 

96  55  58 

3078 

1>5    1  25 

aim 

im  13  U 

2103 

01  22  16 

'^m 

3 

&u« 

W. 

34  40  35 

tS^ 

mi  21  m 

%^ 

38     1  44 

«M 

3LMI  47 

0548 

SATVftIt 

E. 

33  43  32 

a^ 

m  56  14 

»» 

;S0    0  25 

tii7 

28  23    7 

KJtO 

Aiitstvs 

E* 

83  13    4 

91IW 

80  24  22 

aa(r7| 

78  3fi    5 

»a 

76  46  12 

«348 

4 

Sdr 

W, 

47  50  16 

9«6 

4<J  i»  57 

»73 

51   11   13 

MM 

52  46    3 

ff7H 

Aiitftrtai 

E. 

67  55    y 

«39e 

GO    1151 

04i 

64  24  59 

vm 

^40  34 

OM 

5 

Bpn 

W. 

60  45  50 

tew 

62  20    r* 

«M 

63  53  57 

w^ 

05  27  23 

«au 

Aiitara 

E. 

54    5    U 

t477, 

52  23  2a 

»«K 

50  42    4 

jfijA 

4U    1   11 

3^33 

CI  A«)iiilv 

E, 

104  2U34 

3310 

103    6  II 

3048 

101  42  55 

33S7 

100  VJ  411 

3a» 

6 

Btii^ 

W, 

73    8  16 

0964 

74  31>  14 

9913 

76    9  46 

3001 

77  39  ^ 

dom 

AntaiQii 

E. 

40  4:1    6 

aaai 

30    4  43 

9MI 

:J7  26  44 

M&i 

:t5  41*    8 

aff?& 

«iAi|uilie 

E. 

93  27  'i7 

3431 

!J2    5  45 

U4ft 

U0  44  21 

34C3 

8U  23  16 

3401 

7 

8»if 

W. 

65    5  23 

3IQ7 

86;»23 

31 » 

88    1    4 

3140 

m*  28  25 

3IU 

AntorcB 

£. 

27  46  45 

«757 

211  11  21 

3m9 

24  36  17 

ffn« 

2:1    t  33 

«M 

a  A4]iiiiR! 

E. 

82  43    4 

IMt 

81  24    y 

3iM 

80    5:£> 

3897 

76  4?:m 

i 

Bun 

W. 

tMJ  40  :*7 

7m 

ti8    6  12 

dm 

yu  31  31 

3»« 

100  56  34 

Ml 

BATt'lUff 

w. 

m  »iO  51 

tt» 

34  52  32 

OW 

:Ul  24     1 

tfM 

^17  55  17 

«&4» 

Sptc« 

w. 

3U  42    3 

fl07O 

;i2  15    0 

IMR 

33  47  41 

«M 

3520    6 

»P8 

<t  Ai|iilbc 

B. 

72  2:J  4S 

37M 

71   a  su 

39i3 

6U5:}  40 

3M4 

68  31I23 

jm 

PoiDalluiut 

E. 

117  13  28 

3IM 

115  45  23 

3114 

114  17  31 

31M 

92  41153! 

3P7 

11 

0011 

W. 

107  58  111 

3^90 

\m  22   1 

xm 

110  45  32 

3diS 

112    8  511 

XtA 

S4Tt&lv 

W. 

45  *i8  3(J 

3000 

46  ^  42 

30IS 

4e  28  m 

30» 

411  58  21 

3830 

Spk-M 

w. 

42  58  42 

fSbH 

44  211  47 

SMU 

46    0  40 

sm, 

47  31  22 

fM& 

ft  Aquilm 

E. 

U2  :u>  :}'2 

405ft 

61  25  41J 

4100 

iiO  15  47 

**« 

511    627 

4Jtli 

FoioalliAtit 

E. 

8535    0 

^l«I 

84    6  40 

jna 

82  42  m 

3tl9 

81  16  36 

»« 

10 

Bun 

W. 

1  111    2  58 

33»l 

120  25  21 

340t 

121  47  m 

3480 

123    «i44 

3414 

SATtmH 

W, 

57  21  52 

30A4 

58  m  46 

Mm 

m  2-1  3;i 

31^74 

61  51   14 

3MU 

Bliicn 

W. 

55    2  2:) 

3aM 

5<J  :£«    U 

dm 

58     1  48 

3033 

5il  31  20 

3oai 

aAqutbi 

E. 

5:t  31  31 

I4K5 

52  27    8 

4U» 

51  '£i  44 

493 

50  21  21 

4878 

FofiHilluim 

E, 

74  10    5 

ani 

72  45  2;t 

390 

71  *Ml  52 

XM 

m  56  :ri 

XM 

nBeipiii 

E. 

U5  57  lU 

3m 

m  ;£}    8 

SOM 

U3    11    3 

xsm 

HI  45    3 

Xll^ 

II 

Son 

W. 

1211  5B  50 

343i 

131  20  23 

Mtd 

tin  41  52 

>44< 

KM    3  17 

3«4n 

SATumiv 

w. 

(UP  13  13 

3100 

70  41  23 

3IIP9 

72  i>  :w 

3ioa 

73  :)7  m 

3107 

B|»icM 

W- 

06  57  :«l 

3000 

*J8  26  211 

»0S 

6JI  55  25 

am 

71  24  IH 

3i«7 

t  Ai|nil» 

E. 

45  at!  57 

5167 

44  m  a 

5a7i 

43  :i8  40 

Mil 

42  41;  ai 

j^l    '1 

PonsalJiaut 

E. 

63  58     1 

SOM 

61  34  56 

auTt 

GO  12    5 

33M 

56  4tP  28 

3a»i 

aTfifMi 

E. 

84  46  27 

ism 

63  23    0 

JH4 

81  5!>  3£» 

3348 

l!<0  3U23 

33Ca 

19 

BATvftir 

W, 

80  57  16 

3114 

62  25    8 

3114 

83  5:1    0 

m^ 

85  20  51 

3IJS 

&f»C« 

w. 

78  48    6 

307^ 

80  16  47 

3t7» 

61  45  27 

30n 

m  14    7, 

jvn 

AistarM 

W, 

3^1  53  40 

ani 

34  22  21 

3in!i 

ns  51    ] 

3ff7i 

37  111  41 

m^ 

142 


AUGUST,  1894. 


XV. 


1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

s 

KameandDineCkm 

Noon. 

P.L. 

of 

DIff. 

mi^ 

P.L. 
of 
Diff. 

Vlh. 

P.L. 
of 

IHff. 

IXii. 

P.L. 
of 

DHT. 

12 

Fomalhaut 

E. 

5727'    5 

3408 

56    4  57 

3491 

5443'    4 

3436 

53  21' 28 

9451 

aPegasi 

E. 

79  13  13 

3358 

77  .50    8 

3363 

76  27    9 

3368 

75     4  16 

3333- 

13 

Saturu 

W. 

86  48  42 

3114 

88  16  34 

3114 

89  44  26 

3114 

91   12  19 

3119 

Spica 

W. 

84  42  47 

3075 

86  11  27 

3074 

87  40    8 

3073 

89     8  50 

3079 

Antares 

W. 

38  48  21 

3074 

40  17    2 

3074 

41  45  43 

3073 

43  14  25 

3079 

Fomalhaut 

E. 

46  38  10 

3546 

45  18  37 

3570 

43  59  30 

3506 

42  40  53 

30» 

u  Pegasi 

E. 

68  11  22 

3401 

m  49    7 

3408 

65  27    0 

3415 

64     5     1 

349 

Mars 

E. 

100  11  33 

3245 

98  46  17 

3344 

97  21     0 

3949 

95  55  41 

3»f9 

14 

Spica 

W. 

96  32  48 

3064 

98     1  42 

3060 

99  30  40 

3068 

100  59  41 

3055 

Antares 

W. 

50  38  23 

3064 

52    7  17 

3060 

53  36  15 

3068 

55    5  16 

3066 

aPegaai 

E. 

57  17  28 

3471 

55  .56  31 

3489 

54  35  47 

3496 

53  15  18 

3510 

Mars 

E. 

88  48  36 

3931 

87  23    3 

3227. 

85  57  26 

3994 

84  31  45 

3991 

aArietia 

E. 

97  45  11 

3096 

96  16  57 

3094 

94  48  40 

3091 

93  20  19 

3068 

15 

S&|)ica 

W. 

108  25  44 

3039 

109  55    9 

3034 

111  24  40 

3030 

112  54  16 

3096 

Antares 

W. 

62  31  20 

3038 

64    0  46 

3034 

65  30  16 

3030 

66  59  52 

3096 

a  Pcgaai 

E. 

46  37  25 

3607 

45  18  58 

3633 

44    0  59 

3009 

42  43  31 

3695 

Mars 

E. 

77  22  23 

3303 

75  56  17 

3199 

74  30    7 

3106 

73    3  52 

3190 

a  Arietia 

E. 

85  57  38 

3071 

84  28  53 

3067 

83    0    3 

3063 

81  31     8 

3659 

1(3 

Antares 

W. 

74  29  13 

3003 

75  59  23 

2997 

77  29  39 

9999 

79    0    2 

9986 

Mars 

E. 

(kS  51   15 

3168 

64  24  27 

3163 

62  57  33 

3158 

61  30  3:3 

3153 

a  Arietis 

E. 

74    5  17 

3038 

72  35  51 

3033 

71     6  19 

3098 

69  36  41 

3094 

Alileliaran 

E. 

104  55  43 

3076 

103  27    4 

3070 

101  58  18 

3064 

100  29  24 

3058 

17 

Antares 

W. 

86  33  42 

9956 

88    4  48 

2951 

89  36    2 

3946 

i)l     7  23 

9930 

a  Aquilfe 

VV. 

45  .52    6 

4901 

46  50  20 

4799 

47  49  57 

4703 

48  50  54 

4615 

Marh 

E. 

54  14    3 

3138 

52  46  27 

3132 

51   18  44 

3118 

49  50  56 

3119 

a  Arietis 

E. 

62    7    6 

3000 

60  .%  53 

2995 

59    6  34 

2900 

.57  36    9 

2985 

Altlelmran 

E. 

93    3    4 

3027 

91  33  25 

3022 

90    3  39 

3015 

88  33  45 

3009 

18 

Antares 

W. 

98  46  14 

3905 

100  18  26 

2898 

10!  50  47 

9891 

103  23  17 

9864 

«  Aquilffi 

W. 

54  13    4 

4361 

55  20  33 

4303 

56  28  56 

4150 

.57  38  10 

4100 

Mars 

E. 

42  30  24 

3089 

41     2     1 

3086 

39  33  34 

3081 

38    5     1 

3078 

a  Arietis 

E. 

50    2  34 

2963 

48  31  34 

2958 

47    0  28 

9954 

45  29  17 

2950 

Aldelmran 

E. 

81     2  17 

2977 

79  31  35 

2971 

78    0  46 

9965 

76  29  49 

2958 

JUPITKR 

E. 

102  37  38 

2989 

101     7  U 

2981 

99  36  35 

9974 

98    5  50 

2966 

19 

a  A(|nilfe 

W. 

63  a5  34 

3892 

64  49    2 

3856 

66    3    6 

3894 

67  17  43 

3»9 

Fonialhnnt 

W. 

:w  46  16 

3673 

35    3  3:3 

3601 

3<i  22    6 

3537 

37  41  49 

3480 

a  Arietis 

E. 

37  52  16 

2935 

36  20  42 

2934 

34  49    6 

2934 

33  17  30 

2934 

AldelKinin 

E. 

68  53    4 

2927 

67  21   19 

2930 

()5  49  26 

9914 

64  17  25 

2909 

JUPITF.R 

E. 

90  29  36 

2937 

88  57  51 

9918 

87  25  55 

9910 

85  53  49 

3901 

20 

a  AqnilsB 

W. 

73  38  23 

3661 

74  55  52 

3638 

76  13  45 

3617 

77  32     1 

3597 

Fomalhant 

w. 

44  34  38 

3360 

45  59  36 

3296 

47  25  14 

3193 

48  51  31 

3163 

Aldebnran 

E. 

.56  35  27 

2880 

.55    2  42 

2874 

53  29  50 

3860 

51  56  52 

2864 

Jupiter 

K. 

78  10  31 

2857 

76  37  17 

3848 

75    3  51 

3838 

73  30  13 

2896 

Pollux 

E. 

99  3:^  46 

2779 

97  .58  .50 

9769 

96  23  42 

9760 

94  48  21 

9750 

-— 

Sun 

E. 

135  23  22 

3131 

133  55  50 

3121 

132  28    6 

3110 

131     0    9 

3099 

:vL 


AUGUST,  1894. 


143 


OlUSJil^WIOIl  ilEAS  TiMK. 


LUKAK  UlSTA^CEa 

'1 

u 

H 

F.L. 

P.L- 

RU 

P.  U 

Mklnifhi* 

Die 

XVt 

XVIlIi" 

D1& 

XXJN. 

•r 

Die 

13 

FmnAlhaut 

E. 

sl    d    11 

MH 

so^'a'j  11 

9*m 

41*  18  38 

WH 

47  5«i    8 

SSM 

a  Pefpwi 

£^' 

73  41  3D 

3IT» 

73  18  48 

33ftl 

70  50  13 1 

XM 

<^l  33  44 

33« 

13 

Satueit 

W, 

02  40  14 

3111 

IM    8  10 

3110 

1^  m  8 

3100 

1/7    4    8 

3100 

Hpica 

W. 

IPO  37  54 

3(m» 

irj    ti  30 

3Q09 

l*:i  35    7 

3068 

115    3  51] 

sen 

AiturvM 

W. 

44  4:1    1> 

sun 

40  tl  55 

3Qft» 

47  40  43 

3««a 

41)    0  31 

3ii«a 

FortMtlwut 

E. 

41  33  47 

3Kt 

40    5  l(J 

imi 

:t8  48  33 

3734 

:i7  ;»  13 

37» 

Q  PfigVit 

E. 

e»43  Jl 

3431 

til  31  30 

3430 

51»  5U  58 

34« 

56  38  37 

34M 

Mam 

E. 

114  UO  31 

3Ma 

va  i  sj 

3IQ7 

1*1  311  34 

30& 

00  11    0 

3XO 

U 

6(»k» 

W. 

103  OS  46 

3QS« 

103  57  55 

aM» 

105  37    7 

3040 

100  50  3;) 

3*11  ' 

Aiitumi 

w. 

5a  94  31 

9oat 

58    a  311 

3ia 

511  33  43 

30l£ 

01     1  511 

3043 

iP^lMi 

E. 

51  55    5 

3S« 

50  :*5    I* 

3&44 

411  15^ 

3a«3 

47  56  la 

3!^CI 

MMiT 

E. 

m    6    1 

»lft 

81  40  13 

sau 

80  14  31 

»lt 

78  48  34 

SOU?  ; 

a  Arkitifl 

E. 

m  51  55 

3DA 

yO  33  37 

JM9 

88  54  55 

3i7i 

87  30  111 

3174 

15 

S|itc« 

W, 

M4  m  57 

wat 

1 15  5:1  44 

3117 

117  23  3fi 

30lt 

lie  5:1  34 

3007 

Antire« 

W. 

68  3!l  3;t 

aua; 

m  5U  111 

3017 

7]  'Zi  l\ 

301 1 

73  &l    £1 

mffi 

Qfefui 

E. 

41  36  31) 

37?l. 

40  JO  35 

3773 

38  54  55 

3Hlt 

37  40  13 

aem 

Mam 

E. 

71  37  31 

3IA 

70  11     5 

3m 

08  44  34 

31  n 

m  17  57 

3IT3 

a  Arieiii 

E. 

m    2    H 

3«S& 

78  33    3 

ao&i 

77    353 

3M7 

75  34  38 

30«i 

16 

Aiit«riw 

W, 

§0  30  3^1 

VMI 

83     J     M 

997^ 

m  31  53 

MO 

m  3  44 

»f4 

Mam 

E, 

m  a  37 

31 4S 

58  m  15 

3143 

57    8  57 

3l3(i 

55  41  m 

3tXl 

9  Arietiii 

E. 

()8    0  58 

30i9 

m  :r7   i« 

3014 

til    7  14 

SUM 

m  ;i7  13 

3M0 

Ahkbami 

E. 

m    0  33 

30^ 

if?  in  15 

3041 

m   1  5ti 

3» 

U4  3*2  35 

3KH 

17 

AtitatT« 

W. 

m  3»  5:1 

lOM 

Di  w  m 

mm 

m  43  17 

MO 

1V7  14  ir 

0t^i 

sAqiiilm 

W, 

411  5;t    fi 

IKZI 

50  Mi  311 

400 

53   0  58 

43irT 

53    0  31 

43irj 

N^V 

E. 

48  33     t 

3I0T 

4i>  55    0 

310) 

45  3U  54 

300 

43  58  43 

d»a 

CI  Ant^iU 

E, 

5ti    5  3ci 

IHWI 

54  :f5     1 

vsn 

51    4   18 

vrti 

51  m  31)  1 

»M  i 

Akkbnmi 

E. 

87    3  43 

ana 

85  33  a:J 

»t7 

84    3  hi 

wm 

83  33  50 

»M 

IS 

Aiibmw 

\V, 

r04  55  Stj 

«?« 

1011  38  45 

MO 

108     1  44 

Ml 

mi  m  &1 

9«&4 

a  A<|»i^ 

W. 

58  48  13 

4009 

5i»  51)    0 

4taf 

III   10  31 

3W7 

m  w  43 

MS 

Maiis 

E. 

3i>  at>  35 

Jir7& 

35    7  45 

jtf/:» 

m  m  3 

30?t 

:»  10  ID 

3VI0 

a  Artctk 

E. 

43  58     1 

ana 

43  'M  41 

wm 

40  55  III 

mm 

;£)  33  48 

SWl 

Akfobvimn 

E. 

74  58  44 

m^ 

73  37  :il 

mm 

71  56  10 

trao 

70  34  41 

«D 

Juntsu 

E. 

m  'M  55 

WW 

115    a  51 

ma 

IJQ  m  30 

tMl 

113     1   11 

WA 

m 

fi  AqililflS 

W. 

08  33  5ii 

?7f4 

till  48  03 

7m 

71     4  43 

37W 

73  31   111 

JVH 

PoCQAibAtfl 

w. 

m  335 

3«i 

40  34  lU 

nut 

41  40  57 

3X10 

43  10  34 

aiM 

tt  Arielk 

E. 

31  45  JM 

w» 

30  14  31 

Mat 

38  43  53 

9M& 

37  II  30 

3»3 

AMrbuniii 

E. 

m  45  17 

soa 

(il   13    I 

9M 

511  40  37 

^»l 

58    8    II 

«»4 

JunTcm 

E. 

84  31  33 

MO 

m  41)    4 

«» 

81   10  34 

ftns 

TJ  43  :r) 

ano 

90 

<t  Abulia 

W. 

78  50  'Af 

JfiTT 

80    D  38 

Bio 

81  38  50 

3043 

83  48  ;» 

3(Mt 

Fotsalbftui 

W, 

50  16  34 

3194 

51  45  53 

3IOi 

SI  13  53 

3Ma 

54  43  33 

3m7 

AldBbmn 

E, 

SO  33  47 

itto 

48  50  37 

m* 

47  17  33 

se3 

45  44    3 

MM 

JvriTEa 

R, 

71  50  33 

«ft|0 

70  33  III 

«IIO 

08  48    4 

woo 

t;7  13  lit; 

9710 

Pollux 

E, 

IE)  13  47 

ff7W 

91  37    0 

1730 

00    1     0 

|7» 

88  34  47 

VTlt 

Sim 

E, 

I3i»  31  58 

3067 

128    3  33 

sm 

130  34  55 

3DC3 

135    6    3 

30»4 

144 


AUGUST,  1894. 


XVIL^ 


OKEB2TWI0H  MB  AN  TDiE.                                             1 

LUNAR  DISTANCES. 

t 

Name  and  Direotion 
of  Oldeet. 

Noon. 

P.L. 

of 

Diff. 

lllh. 

P.L. 

of 
Diff. 

Vlh. 

P.I.. 

of 

Diff. 

IXfc- 

P.L. 
•f 
DIK  ' 

or  AquiliB 

W. 

84    8  28 

3511 

85  28  40 

3497 

86  49    f 

3483 

88    950 

3471 

Fomalhaiit 

w. 

56  11  25 

3034 

57  40  56 

3012 

59  10  54 

90M 

60  41   19 

969 

a  Pegasi 

w. 

36  23    4 

3560 

37  42  22 

3488 

39    2  59 

3494 

40  24  48 

33e5 

Aldebfiraii 

E. 

44  10  40 

3H48 

42  37  15 

9847 

41    3  48 

9M7 

39  30  21 

9648 

Jupiter 

E. 

65  38  55 

9780 

64    4     1 

9769 

62  28  53 

9780 

60  .53  32 

9741 

Pollux 

E. 

86  48  20 

S699 

85  11  39 

9688 

83  34  43 

9678 

81  57  3:3 

9617 

Venus 

E. 

97  55  29 

3138 

96  28    6 

3196 

95    0  28 

3114 

93  32  36 

3ie< 

Sun 

E. 

123  36  57 

3049 

122    7  36 

3030 

120  38     1 

3018 

119    8  11 

SOK 

22 

Fomnjhaut 

W. 

68  19  45 

9874 

69  52  37 

9856 

71  25  52 

9839 

72  50  29 

9W 

aPogasi 

W. 

47  29  20 

3130 

48  56  53 

3093 

50  25  ir 
49  39  35 

3058 

51  54  12 

a»«i 

Jupiter 

E. 

52  53  19 

9696 

51  16  34 

9686 

907B 

48    2  22 

9sn 

Pollux 

E. 

73  47  59 

9610 

72    9  17 

9598 

70  30  19 

9686 

68  51     5 

9574 

Venus 

E. 

86    926 

3039 

84  40     1 

3095 

83  10  19 

9019 

81  40  21 

9m 

Sun 

E. 

111  35  11 

9943 

no    3  47 

9931 

108  32    7 

9916 

107    0    9 

9904 

2:} 

Foinalhaut 

W. 

80  52  49 

9744 

82  28  30 

9799 

84    4  31 

9715 

85  40  51 

9391 

a  Pegasi 

W. 

59  29    0 

9881 

61     1  43 

9857 

62  ;34  57 

9833 

64    8  42 

9800 

Mars 

W. 

21     7  42 

9799 

22  42  1 1 

9762 

24  17  29 

9798 

25  53  32 

9096 

Jupiter 

E. 

39  52  48 

9615 

38  14  13 

9606 

:36  35  26 

9507 

34  56  27 

9588 

Pollux 

E. 

60  30  37 

9511 

58  49  39 

9498 

57    8  2:3 

9485 

55  26  49 

9479 

Venus 

E. 

74    6  l(j 

9999 

72  34  34 

2915 

71     2  34 

9901 

09  30  16 

2886 

Sun 

E. 

91)  16    4 

9835 

97  42  22 

2891 

96    8  21 

9807 

94  34     2 

9793 

24 

a  Pcgaai 

W. 

72    4  43 

9706 

73  41  15 

9687 

75  18  13 

9660 

76  55  35 

9651 

Mars 

W. 

34    3    0 

9576 

35  42  28 

9555 

37  22  25 

9535 

39    2  49 

9517 

a  Arietis 

W. 

28  42  15 

8538 

30  22  35 

2511 

32    3  33 

9486 

33  45    6 

9463 

Pollux 

E. 

46  54  21 

<J406 

45  10  55 

9393 

43  27  10 

9380 

41  43    6 

9367 

Venus 

E. 

61  44    8 

9814 

60    9  58 

9800 

58  35  30 

9785 

57    0  43 

9ni 

Sun 

E. 

86  37  47 

9721 

85     1  35 

2707 

83  25    4 

9899 

81  48  13 

9678 

25 

a  Pegasi 

W. 

85    8    5 

9579 

86  47  38 

2559 

88  27  30 

9545 

90    7  41 

9533 

Mars 

W. 

47  31   10 

2430 

49  14    2 

2414 

50  57  17 

9398 

52  40  55 

9383 

a  Ariotis 

W. 

42  20  2-2 

2365 

44    4  47 

9348 

45  49  37 

9331 

47  34  51 

9315 

Venus 

E. 

49    2    5 

2701 

47  25  26 

2687 

45  48  29 

9674 

44  11    14 

9661 

Sun 

E. 

73  39    9 

9607 

72    0  23 

2592 

70  21  17 

9578 

68  41  52 

9565 

26 

Mars 

W. 

61  24  20 

2312 

6:3  10    2 

2300 

(J4  56    2 

9967 

€6  42  21 

9275 

a  Arietis 

W. 

56  2f)  41 

2242 

58  14    6 

2229 

60     1  50 

9916 

61  49  5S 

9205! 

Alflelmrau 

W. 

26  51  46 

2542 

28  32     1 

2493 

30  13  24 

9451 

31  55  46 

9413 

Venus 

E. 

136    0  4(> 

2601 

34  21  5:3 

9591 

:V>  42  46 

9589 

31     3  26 

2572 

Sun 

E. 

60  20  16 

9501 

58  39    4 

2489 

56  57  35 

9477 

55  15  50 

9466 

27 

Mars 

W. 

75  38    8 

2221 

77  26    4 

2212 

7!)  14  13 

9904 

81    Q  35 

9195 

o  Arietis 

W. 

70  54  22 

2152 

72  44    2 

2143 

74  3:3  56 

9134 

76  24    3 

9126 

Aldehanui 

W. 

40  IVJ  14 

2279 

42  25  44 

2260 

44  12  43 

2949 

46    0    8 

9227 

Sun 

E. 

46  43  17 

9417 

45    0    6 

2408 

43  16  42 

9400 

41  33    7 

9399 

28 

Mars 

W. 

90    7  11 

2164 

91  56  a3 

9160 

93  46    1 

9166 

95  35  35 

9153 

a  Arietis 

W. 

85  37  18 

90to 

87  28  2:3 

2092 

89  19  34 

9080 

91   10  50 

9066 

Aldebarau 

W. 

55    2  24 

2167 

56  51  41 

2159 

58  41  10 

9159 

60  30  50 

9146 

Sun 

E. 

32  52  51 

2365 

31    8  26 

2362 

29  2:3  57 

9360 

27  39  25 

9359 

VIIL 


AUGUST,  1894. 


145 


OUEENWIGU  MBAN  TIME. 

• 

LUNAR  DISTANCEa 

'i 

P.L. 

f.L. 

IM* 

I',  L 

K«n«  awd  IHrvcthm 

Hklnii^t. 

XV^ 

or 

xvnih 

i4 

ma. 

XXl**- 

of 

Did. 

81 

O  Aqiilltt 

W. 

811  30  4 

t*m 

vS^ia 

3449 

id  VS  16 

»4» 

uf  3J  48 

M» 

Poinullmitt 

W. 

&I  12  n 

iiM» 

m  43  28 

3^» 

(LI   15  10 

Q9ID 

m  47  16 

ti  Fe|in»i 

W, 

41  17  45 

3pro 

1  4:i  II  45 

aOM 

44  36  43 

mi4 

46    2  :«» 

31171 

AlileiioRit] 

E, 

37  fit;  54; 

M&l 

m  23  34 

«6« 

34  50  JU 

mc 

:)3  17  13 

wn 

JvnTSH 

£. 

sy  1?  57 

vrjfl 

57  42    8 

979i 

5t;    6    6 

V71« 

54  211  50 

VTVT 

Pollux 

E. 

80  30    0 

«so 

1    71?  42  30 

9M4 

77  4  as 

9833 

75  2li  ^-i 

9ftn 

Vsnm 

E. 

ITi    4  2!V 

3D» 

iK)  IHj    7 

aOTT 

811    7  S£l 

30t4 

87  38  :i5 

»EKI 

Sriv 

E. 

117  38    6 

vm 

1  Ifi    7  40 

Ml 

114  37  JO 

em 

113    6  1*1 

Sfil 

m 

FoiDidliiiiit 

W. 

74  ;»  27 

SMia 

76    7  47 

V79I 

77  42  27 

tn> 

TIP  17  28 

S7«(i 

uPoKori 

w. 

S)  2:$  55 

11990 

54  54  17 

vm 

56  25  16 

t9DS' 

57  56  51 

9UW 

JertTKiL 

E. 

46  124  55 

tfi5S 

,    44  47  14 

SHI 

43    n  l» 

»H 

41  31   10 

lAK 

Pollux 

E. 

67  It  34 

tUI 

m  :u  4fi 

iMt 

03  51  40 

ftUi 

62  11   17 

%M 

Vmus 

£. 

80  10    7 

99i» 

78  :k>  35 

vn 

77    B4*i 

»M 

75  :t7  40 

«»C1 

Sun 

E. 

lOt  27  55 

S^l 

io:j  55  24 

«ff7« 

102  22  35 

«n 

100  40  28 

»»«» 

23 

Pomolhaiit 

W, 

87  »7  30 

9067 

^  54  28 

mn 

110  31  44 

MM 

92    11  18 

IHT 

a  Pefi:api 

W, 

G5  42  m 

t7S1 

67  17  43 

^m 

m  52  56 

fre 

70  28  36 

fJ^ 

Mars 

W, 

27  m  J5 

•«» 

2!l    7  :ftj 

WMJ 

30  45  :r^ 

MIV 

:i2  24    1 

ev? 

JirpiTKi 

E. 

3a  17  IG 

9&fll 

31  :i7  55 

»7S 

2!)  58  2<i 

«10 

28  18  50 

««7 

PoUuE 

E. 

SI  44  5<i 

IH^i 

52    2  45 

^16 

50  20  16 

1433 

48  :r7  28 

MJ* 

Viiiiii 

E- 

67  57  OS) 

9m 

Ur21  44 

«6e 

m  51  31 

«M3 

m  17  511 

WW 

Strn 

E. 

\f2  51>  25 

VT79 

t»l  24  2it 

VTM 

m  4U  14 

9750 

88  13  40 

V73a 

H 

a  P^cmi 

W, 

7i  3:)  21 

aosa 

m  W  21* 

Mia 

^1  50    0' 

wn 

SI  28  62 

s'a 

MaR4 

W, 

40  43  311 

»fM 

42  24  55 

i«tfD 

44    6  3ij 

'   JH63 

45  48  41 

M4« 

aArkin 

IV. 

35  27  n 

tMI 

37    f>  46 

»l9t 

:J8  52  51 

t«i 

40  36  2:1 

SKI 

Pollux 

E, 

:&l  58  44 

wsa 

:i8  14    2 

^U 

36  2SI    2 

TfM 

:M  43  4:1 

laif 

Vufui 

E. 

55  tS  37 

f7M 

53  50  12 

«7« 

52  14  28 

VT» 

50 :»  211 

t7N 

Sun 

£. 

90  11    3 

MKI 

78  :s3  :m 

Wfli 

76  55  45 

«* 

75  17  :i7 

«-JI 

n 

Q  PecBsi 

W, 

til  48    111 

«b» 

IC)  28  54 

eio 

!^    !l  iM  1 

!>6  51     !l 

t4» 

MABi 

W,  i 
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3308 
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OM 
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W, 
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IPOO 
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«»l 

52  52  52 

aaTB 
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efii 

Vkhui 

E, 
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ttM9 
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SKfi 

:jti  17  4t> 

<ii;e< 

:J7  ;iu  24 
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E. 

07    2    y 

9UI 

65  22    7 
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W. 

iBd  2§  57 

«3«3 

70  r5  51 

e^ 

72    3     1 

tv4J 

73  50  27 

fust 

a  Amtb 

W.I 

i^i  :j8  13 

111tt3 

iZ^  ^JvS  51 

tis^ 

1?  15  46 

arTJ 

42^1    4  51; 

9161 

Aliklwmii 

w. 

:*:*  3!i   2 

wm 

ir*  23    5 

«»o 

37    7  51 

1EJW4 

:iH  5:1  15 

£RtO 

VKKCt 
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%« 
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24  24  14 
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£. 
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t4£& 

51  51  32 

M« 
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tci& 

48  26  16 

114^ 

87 

Haei 

W, 

m  51  10 

ttia» 

81  :)!>  56 

91  SI 
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88  17  57 
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ttArietk 

W. 

78  14  22 
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80     4  52 

tJJ3 
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»H¥7 
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Akteboimn 
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9iiT 
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E. 
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wm 
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1 

» 
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W. 
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tl&l 
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«|4» 
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tiM 
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aAmtiP 

W. 

m    2  10 

9(MO 
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M(9 
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UUrO 
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AMefattmn 

w* 
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9UI 

t>l   10  3ti 

VIM 
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AT  OEEENWICH  APPARENT  NOON. 

THE  SUN'S 

i 

1 

1 

1 

1 

'2 
3 

Time  of 

Semi, 
diameter 
PaaeiiiK 
Iferidtaii. 

64!41 
64.37 
64.33 

Time, 

to  be 
Babtnoted 

ttom 

Appanrnt 

Tiiuo. 

DiCAir 
IHew. 

Apparent 
Bi^hi  Atoonsion. 

Diff.  for 
1  Hour. 

Appftreul 
DeoUiiaiioii. 

Dlff.  for 
1  Hoar. 

diameter. 

Sat. 

bus: 

Mod. 

h     m        n 

10  42  21.83 
10  46    2.30 
10  49  39.66 

1K07I 
9.047 

N.  8  ll'  59.1 

7  50     .').8 

.  7  28    4.9 

-54'!56 

54.89 
55.19 

15  53.'67 
15  53.90 
15  51.14 

m        n 

0     7.70 
0  26.64 
0  45.87 

0.783 
0.7U5 
0.807 

Tiies. 
Wwl. 
Thur. 

4 
5 
6 

10  5S  16.66 

10  56  53.41 

11  0  29.91 

9.03(> 
9.017 

7     5  56  8 
6  43  41.9 
6  21  20.5 

-55.48 
55.76 
56.0'i 

15  54.38 
15  54.62 
15  54.87 

64.30 
64.26 
64.23 

1     5.37 
1  25.12 
1  45.12 

0.818 

o.«w 

0.838 

Frid. 
Sat 

SUN. 

7 
8 
9 

11     4     6.20 
11     7  42.28 
11   11   18.18 

9.008 
9.000 
8.993 

5  58  52.9 
5  36  19.5 
5  13  40.5 

-56.«7 
56.51 
66.73 

15  55.12 
15  55.37 
15  55.62 

64.20 
64.18 
64.15 

2     5.33 
2  26.76 
2  46.35 

0.817 
0.855 
O.He« 

Mon. 
Tues. 
Wed. 

10 
11 
12 

11   14  53.91 
11  18  29.50 
11  22    4.97 

8.986 
8.981 
8.976 

4  50  56.4 
4  28    7.5 
4     5  14.0 

-56.94 
57.13 
57.31 

15  55.88 
15  56.14 
15  56.39 

64.13 
64.12 
64.10 

8    7.11 
3  26.02 
3  49.05 

0.868 
0.874 
0.879 

Thur. 
Frid. 
Bat. 

1» 
14 
15 

11  25  40.31 
11  29  15.63 
11  32  50.86 

8.97*^ 
8.969 
8.968 

3   12  16.2 
3  19   11.5 
2  56     9.1 

-57.48 
57.61 
57.79 

15  56.65 
15  56.91 
15  57  17 

64.09 
64.08 
64.08 

4  10.18 
4  31.38 
4  52.61 

O.HH< 

o.hh:» 

0.886 

auN. 

Mon. 
TueH. 

16 
17 
18 

11  36  26.07 
11  40     1.27 
11  43  36.19 

8.1Mi7 
8.lMi7 
H.968 

2  33     0. 1 
2     9  48.6 
1  46  34.1 

-57.93 
58.05 
58.16 

15  57.43 
15  57.69 
15  57.95 

64.07 
64.07 
64.07 

5  13.92 

6  35.22 
5  56.50 

0.H87 
0.8H7 
0.886 

Wed. 
Thur. 
Frid. 

ly 

20 
21 

11    17  11.75 
11  50  47.07 
11  51  22.17 

H.970 
8.97a 
8.977 

1  23  17.1 
0  59  58.1 
0  36  37.2 

-58.*^(i 
58.34 
58.41 

15  58.21 
15  58.47 
15  58.73 

64.08 
64.09 
64.10 

6  17.73 

6  38.91 

7  0.00 

0.881 
0.881 
0.877 

Sat. 
Mon. 

22 
23 
24 

11  57  57.98 

12  1  33.62 
12     5     9.41 

8.988 
8.995 

N.  0  13  14.9 

S.    0  10     8.6 

0  33  32.8 

-58.46 
58.50 
58.52 

15  58.99 
15  59.26 
15  59.52 

64.11 
64.13 
64.15 

7  20.99 

7  41.84 

8  2.56 

0.872 
0.H66 
0.859 

TueH. 
We«l. 
Tliur. 

25 
26 
27 

12     8  45.36 
12  12  21.50 
12  15  57.81 

9.00i 
9.010 
9.019 

0  56  57.6 

1  20  22.3 
1  43  46.8 

-58.5:J 
58.53 
58.51 

15  59.79 

16  0.05 
16    0.32 

64.17 
64.20 
64.23 

8  23.10 

8  43.46 

9  3.62 

0.8i>2 
0.844 
0.8:15 

Frid. 

Sat. 

auN. 

28 
29 
30 

12   19  31.10 
12  23  11.20 
12  26  48.26 

9.0*^8 
9.039 
9.050 

2     7   10.6 
2  30  33.3 
2  53  54.6 

-58.47 
58.41 
58.34 

16    0.60 
16    0.87 
16     1.15 

64.26 
64.30 
64.34 

9  23.66 

9  43.26 

10    2.70 

0.826 
0.816 
0.805 

Mon. 

31 

12  30  25.58 

9.062 

S.   3  17  14.0 

-58.26 

16     1.42 

64.38 

10  21.88 

0.793 

KOT«— 1 

• 

riio  n 
oulb 

loAM  llinA  of  iK^iniil 
iffti  —  prAAiml  to 
dotillDJitloiM,  iocrui 

Amotatr  p. 
thA  hourl 

MHia^  may  bo  roiiii 
y  ohango  of  doolixu 

I  liy  subtraotiafC  0M8  from  iho  ■ 
^loa  indicates  that  north  dooliaai 

idereal  time. 
UoM  are  deorei 

Mlnxi 

II. 
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AT  GUBKNVVICU  MEAii  NOON. 

TU£  BUN'tl 

t 

• 

1 

1 

ii 

U>lw 
Mtmm  TtnM« 

iMir.  fur 
1  Uimr, 

iHcrwt 

1  ilnar. 
IMT7M 

\y\m 

Apparait 

DlCfbf 

8UN, 

UtHt. 

1 

3 

10  12  21.85 
10  46    2,45 
10  49  ;I9,77 

N.8    IIMJ 

7  50    5.3 
7  28    4J 

-54.57 
56.-i0 

0    7.70 
0  26.65 
0  45.88 

0.7U5 
0.tlOT 

1    tt.     . 
10  42  32.55 
10  46  29  10 
10  50  25.66 

TltMt. 

W«l. 
Tliur. 

4 

& 
6 

]0  ^l  16  H2 

10  56  mm 

11  0  90.17 

1»J)2H 

ail  111 

7     5  55.7   -STviiJ 
6  43  40.5     &5,77 

6  21   18.8     &6.o:t 

1 

1     5,:J9 
1  25.15 
1  45.15 

0.a2B 
n.NCIB 

10  54  22.21 
JO  58  18.76 

11  2  15,32 

Prid. 

Silt. 

SUN. 

7 
8 

11     4     %M 
II     7  42.&I 
II   11   16.5S 

HUCKV 

5  58  50.9    -«/iH 
5  m  n.i     ri<l.ai 
5  13  37.6      &0.74 

2     5.:i6 
2  25.78 
2  46.39 

0.1*47 
0.IJ5& 
0.009 

11     6  11.87 
11  10    6.43 
11  14    4.98 

Ill 

10 
II 
hi 

11  It  &4.ri8 

11   18  30.0-^ 
11  22     WM 

11.1W8 

(1.1178 

4  50  53.4    *ria.u.% 
4  28     4.1      h7AU 
4     5  10.2     G7,:t;i 

3    7.15 
3  28,07 
3  49.10 

Il.t974 
0.tf7U 

11    18     t53 
II  21  58.09 
II  25  54  64 

Thur. 
Frid. 

la 

14 
15 

n  25  40,96 
11  29  16.30 
U  :fU  fkl.50 

H.!I74 
rt.ll7i 
M.tl7l) 

:i  42  12.1   -G7,r.a 
3  19  1(10     r.Tiki 

2  56     1.3!    57 .HI 

r 

4   10.24 
4  31.45 
4  52.71 

0.tWf7 

II  29  5120 

11  a:)  47,75 

11  37  44  30 

it  UN, 
Moo. 
Tom. 

16 
17 
16 

1 1  38  26.86 
II  40    2  11 
11  43  37.38 

aiHiei 

1 
2  ;«  55.2    ^iT.iM 
2     9  43.1  1    fii^^rm 
1  46  28  3      t^A7 

5  11.00 
5  :i5.30 
5  56.58 

o.«n 

0,8tf7 
O.M> 

11  41  40.86 
11  45  37.41 
1 1  49  33.96 

Wed. 
Thar. 
Prid. 

19 
^1 

11  47  12.69 
II  50  1806 
11  M  23.52 

rt,i>7:i 
»<.*iTii 

1  23   n.O,  -J^/iT 
0  59  5161    M.:iD 
0  :i6  30,3     :irt.i/ 

6  17.8:1 

6  :t9.01 

7  0.10 

0.N77 

1 1  53  30.52 

11  57  27  07 

12  1  23.62 

BhL 

HUN. 

Moa. 

^1 
*i4 

U  57  5a08 
12     1  3^1,78 
12     5  10.61 

ti.tMKI 

N.  0  13    7.7    -5rtj7 

d.  0  10  16/i'    rirtfti 

0  IVA  40.7  1    Od.ri:i 

7  21.10 
7  41.96 
H    2.e7 

O.i«0 
0.<HJ 

12'  5  20.18 
12     9  16.73 
12  13  13.29 

Tnes. 
Wed. 
Tbur. 

12    8  46.62 
12  12  22.81 
12  15  59  20 

IIJIIM 

0  57     5.H    «:,rt5i 

1  20  308      5H..M 

1  43  55.6      '^M 

\ 

H  23.22 

8  43.58 

9  3,75 

0.(Cil 
0.514 

12   17     981 
12  21    Q.m 
12  25     2 1*5 

PrkL 
HON. 

28 

12  19  35.8-^ 
12  2:1   t2,67 
12  26  49  77 

<»,aii 

1 
2    7   19.7    -i^Aii 
2  :»)  42  6      l^A'i 
2  51     4.4      rxl.it.% 

9  23.68 

9  43.39 

10     2.81 

O.Pfiti 
OHIO 

a.Hi>ri 

12  28  59.50 
12  XU  56  05 
12  36  52,61 

Moo. 

31 

12  30  27.15 

m  ofwu  f« 

3.  3  17  24.1    -rirt/iH 

10  22.01 
ib«i  sunt!  dMi 

a.7*n 

12  40  49 J  6 

lUff.  fur  1  It^f, 
iTkbl.  III.) 

tkat 
«4 

MfM^f  {  atrutli  ili« 

%f  lit*  M4ttia«f<|  thn  Minn  ju  tJi« 

InvlTiUlDJE 

148 


SEPTEMBER,  1894. 


IlL 


1 

AT  GREENWICH  MEAN  NOON. 

i 

a 

THE  SUN'S 

5 

•s 

a 

■3 

TB(JK  LOKOITUDK. 

1  Hvor. 

LATITUDE 

nf  thfl 

lUdiuH  VecUjT 

of  Lb» 

Dtrfsr 

of 

BidHWl  KlM«. 

% 

V 

I 

3 

244 
245 

246 

J58  60  3L8 
153  58  40.7 
\m  56  5i.l 

59  58 'l 

58     6.8 
56  17  J 

4-^07 

-0  06 

0.19 

0.0037783 
0.0036720 
0.0035639 

-44.0 
44.7 
45.3 

13  15  16.81 
13   11  2090 
13     7  24.99 

4 
5 
6  , 

247 
248 
249 

161  55    ai 

162  53  16.7 

163  51  3L6 

54  29.0 
52  42,5 
50  57.3 

N5.5:i 

145.03 

^  0.31 
0.41 
049 

0,0034544 
0.0033434 
0.0032311 

-4S.EI 
46.5 
47.0 

13     3  S9.08 
12  59  33.18 
12  55  37J27 

7 
8 
9 

250 
251 
252 

]&1  49  4SA 

165  48    6,2 

166  46  25.7 

49   13.6 
47  31.6 
43  51.0 

145.7*2 
U5,78 
145,85 

-0  54 
0.56 
0.54 

O.0O31177 
0.0030032 
0.0028879 

-47,5 
47.!* 
48.2 

12  51  4L36 
12  47  45.45 
12  43  49.54 

to 

U 

12 

25a 
254 
255 

167  44  46.8 
16S  43     9  5 
169  41  33,9 

44  12,0 
42  34.6 
40  58.9 

N5.'JI 
146.05 

-0.49 
0.43 
0.34 

0.0027r20 
0.0026556 
0.0025387 

-4B.4 
49.7 

12  39  53.64 
12  35  57.73 
12  32     1.82 

15 

256 
257 
258 

no  39  59.9 
171  \m  27.H 
17^^  36  57.4 

39  21.8 
37  52.6 
36  22.0 

r4<S.2rt 
l4t;.^H 

-0.23 
-  0.10 
+  0.04 

0  0024216 
00023044 
0.0021869 

*4ae 

48.0 
4ri.O 

12  28     5.91 
12  24    lO.OO 
12  20   14  10 

16 
17 

18 

25a 
260 
26  J 

173  35  29.1 

174  34    2.7 

175  32  38  4 

34  53,6 
:i3  27.1 
;i2     2.7 

J44}.;}ei 

146.44 
I4fj.5:t 

-)-  0.17 
0.30 
0.41 

0.0020692 
0,0019516 
0.0018338 

-41L0 
4f>.0 
40.1 

12  16  18.19 
12  12  22.28  , 
12     8  26.37 

19 
21 

262 

26;* 

264 

176  31    16.2 

177  29  56,3 
HM  28  ;}H,5 

30  40.4 
29  20.4 

28     2,1 

I4<i.7l 
II6.«I 

+  0.50 
0.56 
0.60 

0.0017158 
0.0015977 
0.0014793 

*49.2 
40.3 
40.4 

12     4  30.46 
12     0  34.56 
11  56  38.65 

21 

265' 
266 
267 

179  27  23.0 

180  26     9.B 

181  24  58.9 

26  46  8 
25  33.5 
24  22.5 

I47.mi 
I47.0«) 

+  0.61 
0.58 
0.53 

0,001360^1 
0.00 124  J2 
0.0011212 

49,8 
GQ.t 

11  52  4274 
11  48  46  83 
11  44  50.93  1 

25 
2<i 
27 

268 
269 
270 

1N2  23  50.3 
183  22  43.8 
181  21  39.5 

23  13.8 
22     7.2 
21     2,9 

147.10 
147.2^ 
M7.:t7 

4^  0,44 

o.:*4 

0.22 

0.0010006 
0.0008794 
0.0007572 

-50.4 
50.7 
51.1 

J I  40  55.02 
11  36  59.11 
11  33     3.20 

2H 
2!* 
30 

271 
272 
273 

185  20  37.5 

186  19  3T5 

187  18  39.5 

20    0.7 
19     0.6 
18     2.4 

147. 4f  J 
N7.ri4 

147  .ra 

+  0.09 

-  O.Oi 

0.17 

0.0006343 
0,0005105 
0.0003859 

-51.4 
51.7 
52,1 

11  29     7.29 

H  25   11.^ 

1     J I  21   15.48 

31 

274 

188  17  43.7 

17     6.5 

147J1 

-0.29 

0.0002605 

-59.4 

11   17  19.57 

KurK 

.-■ri,« 

«  Afimarrcof  the  dftlA;  la  eolr 

mnX'u, 

DiiT.  far  i  Hour, 
—  9»,a206. 
nmbU  n.) 

IV. 
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OBBBNWIGH  MEAN  TIME. 

1 

3 
8 

THE 

MOON'S 

HKMIDIAlfCnB. 

HORIZONTAL 

PARALLAX. 

UPPER  TRAKHIT. 

AGS. 

^ 

'    MMalght. 

1 

KOM. 

DiCfor 
lUov. 

Mldaiffkt. 

59'    0.'5 
58    7.8 
57  13.6 

IMC  for 
IHoar. 

M««4lMor 
Urwawtek. 

INC  for 
IHmt. 

w 

16  lai'i 

15  69.4 
15  44.7 

16    615 
.    15  52.1 
>    15  87.4 

1 

59  24^8 
58  34.6 
57  40.6 

-^00 
tf.99 

II      ■ 

1  25.9 

2  13.2 

3  0.4 

1.99 
1.96 
1.98 

i 

1.7 
2.7 
8.7 

4 
5 
6 

15  80.3 
15  17.0 
15    5.7 

1    15  23.4 

'    15  11.1 

15     1.0 

56  47.3 
55  58.6 
55  17.3 

-•2.11 
l.8f» 
1.54 

56  22.2 
55  36.9 
55    0.0 

-«.03 
1.79 
1.34 

3  48.6 

4  38.2 

5  29.4 

0.03 
0.11 
0.16 

4.7 
5.7 
6.7 

7 
8 
» 

14  56.9 
14  60.8 
14  47.5 

14  53.5 
14  48.8 
14  46.8 

54  45.1 
54  22.7 
54  10.3 

-1.14 
O.Ti 

51  32.6 
54  15.3 
64    7.7 

-0.03 

0.S9 

-0.13 

6  21.6 

7  13.8 

8  5.0 

0.17 
0.16 
0.08 

7.7 
8.7 
9.7 

10 
11 
13 

14  46.7 
14  48.3 
14  51.6 

14  47.1 
14  49.7 
14  54.0 

54    7.3 
54  12.8 
54  25.6 

•M).06 
0.:)9 
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E. 

81    9  14 
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E. 
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13 
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W. 
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7837    4 

9966 
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9953 
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E. 
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3093 
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64  46  50 
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E. 
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E. 
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E. 
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9363 
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E. 

59  17  54 
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9394 
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E. 
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E. 
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W. 
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W. 
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W. 

36  32  34 

2470 

38  14  29 

2448 

39  56  55 
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41  39  50 
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Regulus 

E. 

45  12  22 

2280 

43  25  53 
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41  39  14 

2967 
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3360 
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E. 

59  50  15 

9666 

58  12  49 
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56  35  12 

9650 

54  57  25 

S6«2 

Sun 

E. 

77    9  13 

9580 

75  29  51 

2573 

73  50  19 

9565 

72  10  36 

2558 

24 

Mars 

W. 

83  28  15 

2310 

85  16  28 

2203 

87    4  51 
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W. 

80  48  57 
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2941 
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w. 
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2338 
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E. 
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43  28  27 
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41  49  28 

9599 
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E. 
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62    8  59 
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60  28  12 

2513 

58  47  17 
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25 
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W. 

64  27  18 

2270 
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2266 
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2961 
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W. 
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9953 
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31  53  15 

2566 
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Sun 

E. 
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2487 
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W. 
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W. 
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9178 

m  48  13 
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2197 

5:3    7  46 

8909 

54  56  11 

2306 

Sun 

E. 

23  13  52 

2494 

21  32  30 

2498 

19  51   14 

9504 

18  10    6 

2510 

30 

Sun 

W. 

16  26  26 

2744 

18    2    7 

9760 

19  37  28 

9775 

21   12  28 

2791 

Antares 

E. 

44  39  22 

2422 

42  56  18 

9436 

41  13  35 

9450 

39  31   12 

2466 

aAquilse 

E. 

96  48  13 

3249 

95  22  53 

3951 

93  57  44 

3969 

m  32  48 

3375 

! 
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OmSBllWIUH  MEAN  TIME. 

LUNAR  DISTANCES. 

2^ 

1 

P.L. 

P.L. 

P.L. 

0 

P.I*. 

d| 

KftiBeMd  DtrMttoB 

Midnight. 

Die 

XVh. 

of 
IHB. 

XVIIIb. 

of 
Diff. 

XXIh 

of 

Dur. 

90 

aPensi 

W. 

75  2^2? 

1796 

7f  daSf 

9713 

7^39  5ii 

9709 

80  16  31 

9999 

Mam 

W. 

34  26    7 

9M 

36    7  26 

9481 

37  49    6 

9466 

39  31     7 

9451 

aAHetis 

w. 

as  13  43 

iMt 

:W  53  57 

9595 

;«  34  36 

9900 

37  15  :w 

9499 

Pollux 

£. 

43  15  3:) 

fOS 

41  32  53 

9431 

:)9  50    2 

9499 

:I8    6  5!» 

9414 

Reinilua 

E. 

80    3    8 

MW 

78  20  27 

9439 

76  37  35 

9491 

74  54  :M) 

9413 

Vmnvn 

E. 

91  38  44 

mn 

90    5  11 

9834 

88  31  27 

9895 

86  57  31 

9815 

Son 

E. 

I0U3(>  II 

tm 

108    0  44 

9745 

106  25    4 

9736 

104  49  12 

9797 

21 

aPegnsi 

W. 

88  23  13 

ts« 

90    1   11 

9633 

91  39  31 

9898 

93  17  41 

9818 

Mam 

W. 

48    6    0 

t»9 

49  49  51 

93n 

51  33  50 

9396 

53  18  22 

9996 

oArtetifl 

W. 

45  45  50 

9497 

47  28  46 

9415 

49  11  59 

9404 

50  55  28 

9394 

Pollux 

E. 

29  28  52 

9375 

27  44  42 

9368 

26    022 

9981 

24  15  52 

*J954 

Regulin 

E. 

G6  16    8 

9371 

VA  31  52 

9363 

62  47  24 

9955 

61     2  45 

8347 

Vxims 

E. 

79    4  50 

9799 

77  29  41 

9760 

75  54  21 

9751 

74  18  49 

9749 

Soil 

E. 

96  46  5i 

9989 

95    9  48 

9673 

93  33  33 

9964 

91  55    4 

9696 

93 

Mam 

W. 

62    4    5 

9395 

63  49  57 

9906 

65  36    2 

9967 

67  22  21 

9979 

aArietis 

W. 

59  *M  m 

9344 

61  21  31 

9335 

G)    6  40 

9396 

64  52    2 

9317 

Regulus 

E. 

52  16  :)6 

9306 

50  30  48 

9301 

48  44  50 

9894 

46  58  41 

9W7 

Vewus 

E. 

66  18  11 

9696 

6i  41  2!> 

9989 

63    4  35 

9981 

61  27  30 

9674 

Sun 

E. 

83  44  50 

9619 

82    6  13 

9904 

80  27  24 

9086 

78  48  24 

9988 

U 

Mam 

W. 

76  17    3 

9937 

78    4  a5 

9930 

79  52  18 

9993 

81  40  II 

9916 

aArietifl 

W. 

73  41  51 

9939 

75  28  22 

9971 

77  15    4 

9964 

79     1  56 

9998 

Aldelmran 

W. 

4;)  2:)  1 1 

9383 

45    6  56 

9378 

46  51    3 

8363 

48  35  31 

9350 

Reculus 

E. 

38    5  28 

9996 

36  18  22 

9948 

34  31     7 

9944 

32  43  45 

9839 

Vbhus 

E. 

53  19  27 

9635 

51  41  20 

9896 

50    3    3 

9991 

48  24  37 

9615 

Bvn 

E. 

70  30  43 

9961 

68  50  41 

9544 

67  10  29 

9639 

6530    8 

9531 

U 

Mam 

W. 

90  42    3 

9186 

i12  30  51 

9189 

94  19  46 

9177 

96    8  48 

9174 

aArietb 

W. 

87  58  27 

9931 

89  46    8 

9997 

91  33  56 

9993 

93  21  49 

9919 

Akkbarmn 

W. 

57  22    5 

9996 

5J)    8    7 

901 

60  54  20 

99KI 

62  40  44 

99n 

VxifHf 

E. 

40  10  22 

9506 

38  31     8 

9588 

36  51  48 

9577 

a5  12  22 

9574 

8oif 

E. 

57    6  15 

9903 

55  25    6 

9499 

53  43  51 

94M 

52    2  30 

9490 

35 

Aldelwniii 

W. 

71  34  52 

9963 

rj  22    0 

9990 

75    9  13 

9948 

76  56  29 

9947 

JOPITBS 

W. 

44  32     1 

9943 

46  19  24 

9936 

48    6  54 

9936 

49  54  28 

9834 

Vsjiut 

E. 

26  54    2 

9900 

25  II  12 

9959 

23:)4  20 

9068 

21  54  27 

8967 

8UF 

E. 

43  34  3:) 

9477 

41  52  47 

9476 

40  11     0 

9479 

38  29  11 

9475 

» 

Ahlelmnin 

W. 

Sa  53    4 

9948 

87  40  20 

9851 

89  27  32 

9953 

91  14  40 

9Ci6 

JinPfTBR 

\v. 

58  52  5:) 

9331 

GO  40  35 

9933 

<S3  28  14 

9834 

64  15  51 

9877 

Pollux 

w. 

42  15  13 

9181 

44    4    9 

9184 

45  53    2 

9186 

47  41  51 

9189 

8uif 

E. 

30    0  13 

9480 

28  18  32 

9488 

26  36  54 

9485 

24  55  20 

9489 

27 

JopiTsa 

W. 

73  12  43 

9958 

74  59  45 

9964 

7(1  46  38 

9970 

78  33  22 

9377 

Pollux 

W. 

56  44  2*» 

9919 

58  32  38 

9919 

60  20  37 

9996 

63    8  2ti 

9333 

Suit 

E. 

16  29    6 

9516 

14  48  15 

9994 

13    7  35 

9533 

11  27    7 

e4i 

30 

Suit 

W. 

22  47    8 

9808 

24  21  26 

9894 

25  55  23 

9641 

27  28  58 

9897 

AntuTM 

E. 

37  49  11 

9481 

m    7  31 

9496 

34  26  12 

9519 

32  45  15 

9907 

aAquto 

E. 

91    8    7 

3989 

89  4:)  43 

9304 

88  19  36 

991 

86  55  49 

3339 
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AT  GBEEXW'ICn  APPARENT  XOOS. 


i 


£ 


1 


Hon. 

WeiL 

Tbar 
Fnd. 
Halt. 

SON. 
Moo. 
Tiie& 


W€*L  •  10 

Thor.  ,  1 1 

Frid-  12 

giiL  13 

Tues.  16 

TUur.  18 

;  Frtd.  Ii# 

Hat.  20 

Moil.  22 

Wed-  24 

Thur.  2& 

Frid.  20 

Bat  27 


I 


ATA'. 
Wed- 


29 
30 
HI 


Than  !  3S 


Tii£  SUN'S 


KtC^i 


12  30  2^  58  d.riG^ 
12  34  3.20  ^071 
12  m  4LI2     s^.oer 


12  41  19.36 
12  44  5T.S4 
la  48  36  89 

J  2  52  16.21 
12  55  55  9S 
12  59  36  0§ 


13 
13 
13 


3  16.65 

6  57.69 

10  39.22 


i:i  :j6  45.16 
K*  40  3K31 


9  J  01 

9.131 

5  J  IT 
9J&I 
9.lt2 

9,^00 

9.^1 


13    14  21.24  9.262 

13   \n     3  79'  9.261 

13  21  46,89  y.atei 

13  25  30,55  y;j:Ji 

13  29  14  80  9/i:.T 

13  32  59.67-  9.38-^ 


9.I01# 


13  44   18J2!  9.4IM 

13  48     5  61  J  9J9:i 

13  51  53  80  9.52:i 

13  55  42.71  9.5ai 

13  59  3-^:^  I  9.58:1 

14  3  22.71  I  2MIA 
14     7   13  83  I  9.645 

11   M      5*  J  9.677 

14   14  58.35  9.709 

U    18  61.76  9.74  J 

U  22  45,96  9.77,^ 

14  26  40.95  9.808 


,  I 


I 


S. 


3  17   ILO    -5a« 

3  40  3L3;    adJ6 

4  3  46.0 1    5^&4 

4  26  57.6-57.91 

4  50    6.0     sr,TT 

5  13  10.6      d7.6l 

5  36  11.2    -^7M 

5  59    7.3 '    b7.24 

6  21  58.6  I    h7,m 

6  44  AVI    ^£lii 

7  7  25.3'    56^7 

7  30  0.1 1  mm 

I 

7  52  28.6  -r*6.05 

8  14  50.6  55 - 
8  37     5.7  55.47 


8  59 

9  21 
9  43 


13.6 

13  8' 

6.0 


-55.16 
51. S4 
54.50 


10  4  4i».9    -54.15 

10  26  ^5.0;    53.T7 

10  47   51.1  1     53.311 

I 

11  9  7.6  -03.09 
M  30  14.2  52-r>8 
11  51    10.5      5i.t:t 


12 

12  32  30.5 

12  52  53.3 


11   56.1    -Til.GT 
50,71 


4.1' 

2.5 ' 

13  52  48,0  j 

12  20.1 


13   13 
13  33 


14 


I 


-.30.20 
49.67 
49.12 
43.55 


S,  14  31    38.6    -47,97 


16 
16 
16 


16 
16 
16 

16 
16 
16 


1.42 
1.70 

1^ 


16  226 

16  2.55 

16  2.83 

16  3  11 

16  340 

16  3.68 

16  3.96 

16  C24 

16  4.52 

16  4.80 

16  508 

16  5.35 

16  5.62 

16  5.89 

16  6.16 


6.42 

6.69 
6.95 

7.21 
7.47 
7.73 


16  79^ 

16  8.24 

16  8.50 

16  8.76 

16  9.01 

16  9,26 

16  9.52 

16  9.77 


Tiw«r 


$4  43 
64.47 

6C52 
64  58 
6C64 

64.70 
64.76 
64.62 

64  89 
64^6 
65.04 

65.11 
65.19 
65.27 

65.35 
65,44 
65.53 

65.62 
65.71 

65,61 

65.90 
66.00 
66  JO 

66,20 
66.31 
66.41 

66.52 
66,63 
66.74 
66.85 

66.97 


K^BJ 


10 
10 
10 


21.88 
40.76 
59.35 


11  i7.ei 

II  35.53 

11  53.09 

12  I0J2S 
12  27  06 
12  43.42 

12  39.36 

13  14.83 
13  29.82 

13  44.31 

13  58.28 

14  11.70 

14  24.56 
14  36.82 
14  48.48 

14  59,5! 

15  9.89 
15  19.61 

15  28.65 
15  36.09 
15  44,62 

15  51.52 

15  57.69 

16  3.11 


16 
16 
16 
16 


7.78 
11,68 
14.80 
17.16 


16  18.74 
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AT  GREENWICH  MEAN  NOON. 

THE  SON*S 

1 

1 

1 

Tlmi.. 

tolHi 

Added  to 

MMBTlM. 

t}iW  fur 
I  Moot. 

1 

AppMMII 

DIff.  fat 
tUo«r. 

tl««llu|l« 

■  HiMr. 

Ion. 

i 

12  30  27a& 

S.    3  17  24.1    -ai.« 

10  22?0I 

0.793 

12  40  49.16 

him 

2 

12  34    4.81 

aCfffi 

3  40  41.7 

aj.18 

10  40.90 

0.781 

12  44  45.72 

Ved. 

3 

12  37  42.78 

9.IISH 

4    3  56.6 

5«.0G 

10  59.49 

0.76« 

12  48  42.27 

lior. 

4 

12  41  21.07 

9A(n 

4  27    8.6 

-st.:*3 

II    17.75 

0.764 

12  m  3S  82 

frid. 

b 

12  44  59.70 

9.(17 

4  SO  irs 

57.7a: 

II  35.67 

0.T39 

12  56  35  38 

M. 

e 

12  18  38.70 

9.l3r! 

6  13  23.1 

stm 

11  53.23 

0,7«4 

13    0  31.03 

fKW. 

7 

12  fi2  1807 

UJI9 

S  36  22.8 

S7.** 

12  10.42 

0.708 

10     4  28.48 

lOD. 

8 

12  55  57.84 

!il66 

5  69   19.2 

&7.as 

12  27J20, 

f>,69l 

13     8  25,04 

'net. 

9 

12  ft9  38.03 

9.1B4 

6  22  10.7 

B7.04 

12  43.56 

9*67^ 

.  13  12  21,59 

VeA. 

10 

13    3  18,65 

n,2M 

6  44  57.0 1  -SUM 

12  59.50 

0.<J&4 

13  16  iai5 

'bar. 

11 

13    6  69.73 

0.1Er2 

7    7  37.8      S6.M 

13  14.97 

0.63& 

13  20  14.70 

'rid. 

12 

]3  10  4L30 

9.^13 

7  30  12.8 

s6..-a 

13  29.96 

0.615 

13  24  11.26 

lat. 

13 

13  14  23.36 

9M% 

7  fie  41.5 

-SO.OC 

13  44.45 

0.59CI 

13  28    7  81 

WN. 

U 

13   18     b3G 

*jMm 

8  15    3.7 

r^..78 

13  58.41 

0.570 

13  m    4  86 

Ion. 

15 

L3  21  49.09 

9.m* 

8  37   m.9 

».4rt 

14  11.63 

0,547 

13  36    0.92 

■ae*. 

16 

13  25  32.79 

l*.3s:i 

8  59  26.8 

-B&.I7 

14  24.6S 

0,ri33 

13  39  57.47 

V«d. 

17 

13  29  17.03 

9.X18 

9  21  27,1 

UJ& 

14  36.94 

a.4i8 

13  43  Mm 

lior. 

IS 

13  33     1.98 

9.:iSJ 

»  43  I9.& 

M.&I 

14  48.60 

0,472 

13  47  50.58 

frid. 

19 

13  36  47.51 

9.110 

10    5    3.4 

-54.16 

14  59.62 

0.446 

13  51  47J4 

I»t. 

20 

13  40  33.69 

9.-138 

10  26  :)8.6 

S:l.77 

15  10.00 

0.4ia 

13  55  43  69 

rtw. 

2] 

13  44  20.54 

9.40^1 

10  48    4.7 

!hl.:i1> 

15  19.71 

«:ioo 

13  59  40.24 

Ion. 

22 

t3  48    a06 

9.194 

11     9  21.3 

-SiflB 

15  28.74 

0„T6a 

li     3  36.80 

'lien. 

23 

13  51  56.28 

9.5:24 

1 1  30  a7.9 

r.«..'-.ii 

15  37.07 

o.a;i3 

14     7  33  35 

Ved. 

24 

13  55  45.21 

9.554 

11  51  21.2 

Stf.ri 

15  44.70, 

0.303 

14  11  29  91 

liar. 

2Q 

13  59  34.87 

9.5H4 

12  J2    9.7 

-!il.6li 

15  51.59 

O.-KH 

14  15  26.46 

frid. 

26 

14     3  25.27 

9.6  IS 

12  .-»  41,1 

&I.I9 

15  57.75 

0.941 

14  19  2802 

iat. 

27 

14     7  16.41 

9.646 

12  53    e.9 

go.7o 

16    3.17 

0.1110 

14  23  19.58 

rtw. 

28 

14   It     8.31 

9.678 

13  13  17.6 

-so.  ID 

16    7.82 

0.179 

14  27  16,13 

loo. 

29 

14  15    0.97 

9JJ0 

13  33  ir..9 

«.I»I 

16  11.73 

0.146 

14  31  12  69 

*a««. 

30 

14  18  54.10 

1     9,74:1 

13  53      1.S 

4It.ll 

16  14.84 

0.114 

14  35    9.24 

Vnd. 

31 

14  22  48.62 

9,775 

14   12  .1:13 

4II.C5 

16  17.18 

O.Qdi 

14  3d     bM 

*bnr. 

32! 

14  26  4361 

9d9^ 

S.   14  »1  51.61 -4T.SIT 

16  18.74 

n.04a 

14  43    2.85 

Tk.1 
•rail 

ammtxmm 
«  briurly  I 

*j  ba  HHavd  ItM  mtmf  ia  th. 

UlAivHUhOArli 

Dur.  ««r  i  Mam,    , 

rroteiiLi      1 

166 


OCTOBER,  1894. 


ULir 


AT  GREENWICH  MEAN  NOON. 

11 

THE  BUN'S 

1 

1 

1 

1 

B«^luft  Yfictivr 

1 

TRUE  LONGITITDB. 

wm.-m. 

^ 
5 

Dlff.  for 

LATIT0DB. 

of  the 

Dllt  ror 

1  HODT. 

or          1 

Q 

& 

7i 

V 

II 

1 

274 

188 

17  43"7 

17     6*5 

JiiJt 

-  0.29 

0.0002605 

-53.4 

11    17  19.57 

2 

27r. 

189 

16  49.5 

16  12.2 

J  47.76 

0.40 

0.0001545 

f>3.6 

11    18  23.66 

3 

276 

190 

15  57.4 

15  20.0 

M7.8t] 

0.49 

0.0000077 

r.*i.9 

1 1      9  27.76 

4 

277 

191 

15    7.0 

14  29.7 

147.94 

-0.54 

9.9998805 

-53.1 

11      5  31.85 

5 

278 

192 

U  18.4 

13  40.8 

148.01 

0.57 

9,9997530 

511.2 

U      1  35.94 

6 

279 

193 

13  31.7 

12  54.0 

Maoy 

0.56 

9.9996252 

53.3 

10  57  40.03 

7 

280 

194 

12  46.6 

12    8.8 

IISJG 

-  0.52 

9,9994973 

-53.2 

10  63  44.12 

,     8 

281 

195 

12     3.4 

11  25.5 

14B.211  1 

0.46 

9.9993696 

53.2 

10  49  4a22 

9 

282: 

m 

n  21.9 

10  43.8 

14a3J 

0.37 

9.9992421 

53.0 

10  45  32.31 

10 

283 

197 

10  43.2 

10     4.0 

149.39 

-  0.26 

9.999115] 

-52.8 

10  41   56.40  , 

tl 

284 

198 

10     4.4 

9  26.1 

149.46 

0.14 

9,9989886 

52.6 

10  as   0.49 

12 

285 

199 

9  28.4 

fl  50,0 

143.54 

-  0.01 

9.998H628 

52.9 

10  84     4  58 

13 

2fi6 

200 

8  54.4 

8   15.9 

148.G'i 

+  0.13 

9.9987380 

-51.9 

10  30     8.67 

14 

2R7 

201 

8  22.2 

7  4^.5 

148  J 1 

0.25 

9.99S6138 

5i,ri 

10  26   12.77 

ir. 

288 

20'^ 

7  52.2 

7   13.4 

J  48.79 

0.37 

9.9984908 

:>M 

10  22   1686 

16 

289 

aori 

7  21.1 

6  45.2 

I48.di^ 

+  0.46 

9.9983687 

-30.7 

10  18  20.95 

17 

290 

204 

6  58.3 

6  19.3 

I48.tt7 

0.53 

9.9982475 

5n.3 
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GRBENWIOH  MEAN  TIME. 
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OBBENWiOU  MEAN  TIME. 
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AT  GREENWICH  MEAK  NOON. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATIOK. 


Hoar. 


Bight  A  ■cwMion. 


Diftfor 
llliaato. 


Declination. 


I  DiCf 
>  1  Minute. 


2 
3 

4 
5 
(> 
7 

8 

y 

10 

II 

12 

v\ 

14 
15 
Ki 
17 
18 
VJ 

>\ 

2:j 


8 
<) 
10 
II 
\'2 

i:< 
11 

15 

k; 

17 
18 
I!> 
20 
21 
2-2 

2:} 

24 


8ATUBDAY  17. 


;w  2i».l  I 
9(1  &84 
38  44.22 
41  21.24 
4:1  fuJB9 
40  34.17 
4«J  10.07 
51  45.59 
54  20.72 
54;  5.5.45 
51)  2SI.78 
2  3.71 
4  37.23 
7  10.34 
!»  4.3.03 
12  1.5.30 
14  47.14 
17  I8.5t> 
111  41>.55 
2'>  20.10 
24  50.22 
27  IIMK) 
2'J  49.14 
:w  17.94 


2.6318 
S.6359 
9.«S0O 
2.6139 
2U»77 
3.6015 

2.5887 
2.M32 
2.5755 

2.5621 
2.5552 
2.5^163 
2.5413 
2.5343 
2.5272 
2.5201 
2.5128 
2.5066 
2.4IJW 
2.4910 
2,4W7 
2.4763 


N.26  3I 
2l>24 
2<>  17 
2ii  9 
2i>  2 
25  54 
25  47 
25  .39 
25  30 
25  22 
25  14 
'Z5  5 
24  5(> 
24  47 
24  38 
24  29 
24  19 
24  10 
24  0 
2:1  50 
'Si  40 

2:<  :w) 

2:}  l!» 

N.2:}    9 


15.8 
19.7 
12.8 
55.3 
27.3 
48.9 

0.1 

I.I 
5II» 
32.r, 

3.3 
24.2 
35;} 
36.8 
28.7 
II. I 
44.2 

8.0 
22.7 
28.4 
2.5.1 
13.0 
52.2 
2'>.8 


SUNDAY   18. 


8  31 
8  :n 
8  :r.i 

8  42 
8  44 
8  47 
8  49 
8  51 
8  54 
8  5<j 

8  59 

9  1 
9  3 
9  (i 
9  8 
9  10 
9  l:{ 
9  15 
9  18 
9  20 
9  2-2 
9  24 
9  27 
9  2I> 
9  31 


4(L30 
1 4.21 
4l.rw 

8.70 
35.28 

1.41 
27.09 

17.12 

4I.4() 

5.3(] 

28.81 
51.82 
I4..'» 

:^;.5i 

58.20 
19.45 
40.2(i 
0.01 
20.58 
40.10 

17.85 
36.09 
.5.3.91 


3.4689 
2.4615 
2.4541 
2.4467 
2.4092 
•J.4317 
•J.4-243 
2.4169 
2.4094 
2.401!0 
3.3946 
2.3872 
2.3798 
2.37J1 
2.3651 
2.3578 
2.3505 
2.34:<2 
2.3360 
2J283 
2.3217 
2.3146 
2.3075 
2JJ005 
2.2936 


N.22 
22 
22 

1  2-2 
22 
22 
21 
21 
21 
21 
21 
20 

.  20 
20 

'•■  20 
20 
19 
19 
19 

i   ll> 

I  »^ 
18 

'  18 

N.18 


.58  44.9 
47  58.6 

37  4.1 
26  1.4 
14  50.6 

3  31.9 
52  5.4 
40  31.2 
28  49.3 
16  59.9 

5  3.1 
52  59.1 
40  47.9 
28  21>.6 
16  4.4 

3  32.4 
.50  5:j.7 

38  8.4 
2.5 


16.5 
12  18.3 
5.'  13.8 
46  3.1 
32  46;i 
19  2:^.6 
5  5.5.1 


6.(«45 
74185 
7.903 
7«R« 
7.553 
7.727 
7.898 
8.068 
8.237 
8.405 
8J>7U 
8.733 
BJ^ 
9.055 
9.214 
9.x  1 
9.526 
9.6*79 
9.830 
9.9H) 
10.1:28 
10.274 
10.418 
10.561 


10.702 
10.840 
10.977 
11.112 
11.246 
IIJ77 
11.506 
11.631 
11.761 
11.^85 
12.007 
12.127 
12.246 
12.363 
12.477 
12J)t9 
12.700 
12.810 
12.918 
13.02:} 
13.1-27 
13.228 
13.329 
13  427 
13.523 


DiCfor 
lliiBBte. 


0 

I 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


IMCfv 


MONDAY  19. 


b  m 
[)  31 
!»34 
9  3G 
9  38 
9  41 
9  43 
9  45 
9  47 
9  50 
9  5e2 
9  54 
9  56 
9  58 


10 
10 
10 
10 

10 
10 
10 

10 
10 
10 
10 


1 

3 

5 

7 

9 

12 

14 

16 

18 

20 

22 


• 

• 

53i»] 

9JBM 

11.32 

SJ9867 

28.31 

9Jn9B 

44.89 

%an» 

1.07 

%am 

16.85 

8.9596 

32.22 

9.9U9 

47.20 

S.M64 

1.79 

2jsm 

15iK) 

^,fS^ 

29.81 

USTS 

43.25 

%aam 

5(131 

S.9I46 

9.00 

93H6 

21.33 

9.96M 

33.29 

9.190 

44.89 

9.I9M 

56.14 

8.18« 

7.04 

8.1788 

17.60 

2.1731 

27.82 

2.I67S 

;i7.70 

3.1619 

47.25 

9.1565 

5(148 

2.1519 

N.I8 
17 
17 
17 
17 
16 
16 
IG 
16 
16 
15 
15 
15 
15 
14 
14 
14 
14 
13 
13 
13 
13 
12 

N.r> 


5  55.1 
52  20.8 
38  4(UI 
24  55.5 
11  4.7 
57  &5 
4;i  7.1 
211    OjG 

14  4ai 

0  32^ 
46  11.7 
31  45i> 

17  15.5 

2  406 
48  1.4 
33  17il 

18  30J2 

3  38.4 
48  42.6 
33  42i> 
18  39.5 

3  32.4 
48  21.7 
33    7JS 


TUESDAY  20. 


10  25 
10  27 

10  29 
10  31 
10  3:i 
10  35 
10  37 
10  31* 
10  42 
10  44 
10  46 
10  48 
10  50 
10  52 
10  54 
10  56 

10  58 

11  0 


11 
11 
11 
11 
11 
II 
11 


5;39 
13i>8 
22.27 
30.25 

37.in^ 
45.:j*2 
52.41 
59.22 
5.76 
12.02 
18.02 
2.3.75 
21K22 
34!44 
31».42 
44.15 
48.()5 
52.1  KJ 
56.1>7 
0.80 
4.42 
7.8-2 
11.02 
14.03 
16.84 


9.1459 
2.1407 
2.1356 
2.1305 
9.1356 
2.1907 
2.1158 
9.1119 
2.1067 
2.1039 
2.0977 
2.0933 
9.0891 
3.0850 
2.0809 
9.0769 
2U>731 
9.0693 
2.0657 
2.0621 
2.0585 
2.0550 
9.0517 
9.0485 
20)453 


N.I2 

12 

II 

II 

II 

II 

10 

10 

10 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

7 

7 

6 

6 

6 

N.  5 


0 
44 

29 


17  49.9 
2  21>.U 

47  4.9 
31  37.7 
16  7.5 
34.4 
58.4 
».7 

13  38.4 
57  54J5 
42  8.1 
26  19.3 
10  28.3 
54  35.1 
38  39.7 
22  42.3 

6  43.0 
50  41.8 
34  38.9 

18  34;) 
2  28.1 

46  20.4 
30  11.2 

14  0.7 
57  49.0 


190VEMBER,  1894. 


191 


OBU£KWiOU  MBAK  TIME. 

THE  MOON'S  RIGHT  ABCEKStU^f  AND  DECI^INAIION 

Hm^. 

Klflll  4W4lft4|tHI. 

tht  fur 

l>MllBMhlK. 

Dt».  fur 

ll«f. 

WEIJ 

NES1> 

AY  2». 

1 

1 

FRIDAY  23. 

0 

If     lit     ■ 
II   Kt  iHM 

N.  5  r.7'  4u:u 

0 

IV  51  tWJ7 

a  ifssaoj) 

** 

1 

II    17  ItMtf 

tuwyQ 

5  41  ml 

ie.^1 

1 

IV  5:)  ai.at 

fJ0J9 

7  14  y.a 

ujji 

2 

Jl    lU  2[JM 

*^jm* 

5  vr>  viJ 

!«.«,*» 

V 

IV  55  aijv 

9.W4& 

7  vy  45ul 

IWTS 

a 

II  VI  JI.I9 

%M9$ 

5    ti    7J 

it.*j^ 

a 

IV  57  ai;ii 

»jBQ]« 

7  45  id;i 

lAAiTJ 

4 

u  tft  a;;ia 

sjhsb 

4  SV  filJ 

isjse;;) 

4 ! 

IV  50  at58 

VJM&J 

I*    0  4d4P 

l^W 

r» 

n  r>m*i4 

»^I0 

4  :«  :H;i 

Ift^SMW 

5 

l:i     t  a4iiV 

9JQ«< 

6  10  ltL7 

15.440 

it 

II  '/?  m<ri 

*i.M»4 

4  VO  UIH 

I6:9W» 

ii 

la  a  :*5.^5 

ujw:* 

d  ai  4IJ 

i:i.3V!t 

7 

II  j!i:tL«;3 

itjtm 

4   a  riH.i; 

ifi,3W 

7 

ti  5a5.d7 

9,MV& 

d  47   :iJB 

|S^4 

B 

n  :m  :fii4 

itJikm 

3  47  ItiKl 

I4ijjl9 

B 

ia  7  »i4i» 

1;»|14 

*J  .2  v:iO 

i:h)»4 

!► 

u  :t:s  :UA^ 

ajWD 

H  :n  ao;* 

leo'jT 

:> 

la  ua7,w 

OUM) 

I*  17  aip.i 

i>.titj 

10 

1 1  ai  ai.<2J 

-J^(iil 

a  15  a5 

la^ixi 

10 

la  II  ad.a-> 

1^147 

u  m  5VJ 

1:^,151 

II 

II  :f7  :)(k77 

^JJtltiU 

V  Ad  40;i 

J«J39 

It 

la  i:j  i}^M 

a<«i«& 

U  4d    ZQ 

li,lJK 

II 

n  ;fij;R7-J 

*iMH6 

V  4v  im 

ifiJ4:i 

IV 

la  15  40.4X) 

SjOIM 

10  a  dJ 

i:i 

11  41  ;K:>ri 

*^JiVJS 

V  25  5tlJ 

J4.3I« 

la 

la  17  4IJU 

lUttUI 

JO  18  ri.1 

I54we 

u 

II  4H;K^i7 

-j.aiu 

V  ti  :«;* 

i«,:iM 

14 

1:1  IIP  4V,4d 

a.**i& 

10  Ifil  IV.0 

HJCO 

15 

It  4:*  :£».88 

-i^oceii 

1  ri;i  17.4 

j&jn 

15 

la  VI  rinii 

'4j«H& 

10  4d   d.5 

U^l^ 

HI 

1 1  47  40.:ilJ 

y-WT? 

I  ai  :^ih 

i«.:»4d 

Ui 

la  zi  45.  IV 

MM^l 

It   a    1.5 

M.{ca 

17 

II  iif  uim 

*J.IIU«I 

1  VO  35.7 

ItUHM 

17 

la  V5  47.(1* 

%»m 

It   17  50.t» 

I4.m 

IS 

II  r»i  4IJI 

tfJiNM 

1     4   15  J 

l«J4^ 

Id 

la  *47  idiw 

tmrj 

II  avatJ.7 

H.TJ^J 

l!l 

II  5:1  4i;m 

y,(NW 

0  47  54.7 

llun 

IIP 

la  VIP  50,^t5 

u.au7 

n  47  IdJ 

MJNei 

2U 

II  Tm  4IJ1P 

*jj)iij)» 

u  ;m  :u.7 

iijc» 

Mt 

la  ai  5V.JP4 

VJKMI 

kV    1  5ii.l* 

ilJOtf 

'4i 

11  57  4U57 

•UUUU? 

s.  0  15  i:..i 

it^j 

VI 

i:i  *(  55. Id 

UjQJrt 

IV  14!  ai;i 

M.V40 

2!i 

II  ^P  %tM 

ijmi 

?*.  0    1    4.0 

Iti^H 

Vi 

III  :15  57.57 

VJMll 

IV  ai    1.7 

H.*rj 

M 

IV     1  41*5-4 

IJmi 

«.  0  17  W,ii 

lejK 

v:i 

ja  ad   0.11 

UHJ7 

a  IV  45  3d.l 

!«.«» 

Tlit 

JitBD.1 

lY  V^J. 

SAI 

'UUD4 

lY  24. 

0 

Vi  11 4i;£i 

l*W7< 

H.  0  an  mi  J 

li.viH 

0 

la  40    VJ3I 

UMC3 

S,IV  50  50;! 

Ji.:tJi 

I 

14    A  4I.VI 

J.39M 

0  41»  57.!t 

ie.U9i 

1 

ia4V    5.07 

UMI 

la  14   a4 

HJW7 

2 

IV    ?  40,!»IJ 

i.uaf'Q 

1     1;  14.4 

lft4M 

V 

la  44   d.7o 

9UI&J* 

la  v8  ±ta 

I4.ISM 

a 

IV    11  40.7V 

I.3B&1 

1  Vi  ;jo,u 

k«.£>3 

^ 

la  4«;  II. du 

SjU&f? 

la  4v  ai^ 

Na^i 

1 

IV  11  40.41 

JJ»1i 

1  ;id  41.7 

J^UKIT 

4 

la  4d  l5.Vii 

!e.«&7i 

la  5tJ  a7.v 

1I.0£^J 

5 

IV  m  4U.07 

I.9N1 

I  51  5e!.4 

IC'JIW 

5 

la  50  \^M 

sjgwrt 

1 4  10  ad.D 

ia.w:6 

11 

IV  15  ,fti70 

l.9Kn 

V  II  ti.o 

i«w'jiia 

G 

la  5V  W.5I 

uuofija 

44  V4  ai^i 

UJjm 

7 

IV  17  :WJ(I 

t^Am 

V  V7  Vi.l 

14.101 

7 

la  M  VI140 

tjWftl 

14  :*d  viiu 

ijje^^ 

S 

IV  lu  '^sm 

I.KU1 

V  4a  ;«,7 

l«.t«L 

8 

la  56  mAS 

iLoayfr 

14  5V  Mil 

IXTW 

!l 

fv  VI  .mw 

fJW%S 

V  5il  41.7 

]«.l:M 

I* 

la  58  aij4 

fjo:* 

15    5  55.5 

J:i,6«t 

la 

IV  VJ*  3tf.ii5 

I^Ji 

a  15  4!'.a 

I4.tU 

to 

II   0  rtMiP 

«VI»7^ 

15  IIP  a;ii 

i;[,irf; 

11 

IV  V5  37JU 

I^hM 

a  ai  55.4 

ia.oifCi 

tt 

14    V  4:tm 

auiTw 

15  :ta   5.!P 

tJj^ 

>*2 

M  V7  'SSM 

Jjnrj« 

a  48    U.0 

IAjU«U 

IV 

1 1   4  4d.i^ 

ttjwui 

15  4u  a:a 

i  J  Alts 

i:i 

12  'Z^  mjij 

l.tteH 

4   4   a,4) 

kium 

la 

1 1    U  5a,7U 

sti»itii& 

15  50  5^5 

V4J36 

11 

IV  ;h  miris 

rjsaa 

4  VU    4.4 

i6jdm 

14 

1  i     0  58,[K) 

aji««t 

\ii  la  I4.V 

Uj^ 

13 

IV  :j:*  avJ.i 

IJKll 

4  ;iti    AM 

l&jn« 

15 

14  n    4;tt> 

ttjirr^ 

hi  v<»  vii^p 

V4Mi 

III 

IV  ;tr*  3rK58 

K9MI 

4  5V     I.K 

isj»ia 

It; 

II  la  lUKP 

VJM 

iii  :k*  ai.4 

IXUHI 

17 

IV  n7  avi4 

l^tt 

5    7  57.H 

IJ.VI7 

17 

11   15  I5.S1 

ftjmi 

iti  5v  aiMi 

U.Wi 

Id 

iv3y:m#v 

r.»ii6<} 

5  v:i  51,^ 

i.'p.iwn 

Id 

14   17  Uhri6 

«.|UM 

17    5a:4.4 

l^jm 

lU 

IV  41  liiM 

rj8ii 

5  .«i  4:«.rt 

I.V*I» 

VA 

14  II*  i^J4 

aaoii 

17   IdVLd 

l7>liJ 

90 

;  tv  4:1  :ti,4i 

IJViiS 

5  a.'i  a{7 

irt,i*:i( 

w 

14  VI  a4.ta 

^^.Jiiii 

17  HI    IO,d 

j^.:3» 

31 

IV  45  MM 

ijw?a 

ii  n  VLi 

i&.7;7 

VI 

II  va  4t/*p 

U.1IM 

17  4a5LV 

i^Mn 

mi 

IV  47  ^M 

iJMft 

li  V7     ti.!> 

iwra 

w 

14  V5  4«^J-J 

tt.llC7 

17  5<;  A£0 

i^fj^a 

n 

JV  411  34.00 

IJV0J 

G  4V  50J 

i^:m 

v:» 

14  V7  55,a0 

UAm 

Id    d  5.>.t 

|1W3«   ' 

21 

IV  5!  'i'11'7 

rt  4H*^t 

lA    *:  -»*^  :iiMi 

i!..f)6a 

Vi 

1 4  :kP    V.t>i 

tt.ittia 

^-.Id  VI   ISJi 

1^.341 

192 


NOVEMBER,  1894. 


XL 


GBBBNWIOH  MBAN  TIMB. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

• 

Hoar. 

BlghtAacMision. 

DifEfor 
1  Minute. 

Die  for 
IHiaute. 

Bov. 

Dlitfor 
IKiauto. 

IMIanto. 

SI 

JNDA1 

t  25. 

TUESDAY  27. 

li     m      • 

• 

O         t         II 

If 

h     m      ■ 

• 

0       0       $» 

II 

0 

14  30    2.63 

9.1940 

S.18  2I  18.5 

19.349 

0 

16  16  14.23 

9.9999 

S.26    3     1.0 

6.539 

1 

14  32  10.18 

s,i8n 

18  3:)  dai 

19.944 

1 

16  18  31.84 

9.9948 

26    9  29.1 

«JW 

2 

14  34  I7J)5 

9.1314 

18  45  47.8 

19.145 

2 

16  20  49.60 

9.9973 

26  15  4a7 

C.957 

3 

14  36  25.95 

9.IXI 

18  57  53.5 

19.046 

3 

16  23    7.52 

9.9908 

26  21  59i» 

6.115 

4 

14  38  34.17 

9.1388 

19    9  53.3 

11.946 

4 

16  25  2.5.58 

9.3081 

26  28    2.5 

5J79 

5 

14  40  42.61 

9.1495 

19  21  47.0 

11.843 

5 

16  27  43.77 

9.3043 

26  3:)  5&5 

%jm 

6 

14  42  51.27 

9.1403 

19  3:3  34.5 

11.740 

6 

16  :30    2.09 

9.3064 

26  39  41.8 

tMO 

7 

14  45    0.16 

9.150! 

19  45  15.8 

11.637 

7 

16  32  20.54 

9.3066 

26  45  1&5 

SbSao 

8 

14  47    9.28 

9.1539 

19  56  50.9 

11.539 

8 

16  :34  99.12 

9.3107 

26  50  46.5 

6J04 

1) 

14  49  18.(i3 

9.1577 

20    8  19.6 

11.425 

9 

16  36  57.82 

9.3196 

2656    5.8 

6349 

10 

14  51  28.21 

9.1615 

20  19  41.9 

11.318 

10 

16  39  ia63 

9.3144 

27    1  16.4 

6.10 

11 

14  53  38.01 

9.1663 

20  30  57.8 

11.910 

11 

16  41  a5.55 

9.31a 

27    6  ia2 

4.857 

12 

14  55  48.04 

9.1091 

20  42    7.1 

11.100 

12 

16  43  54.57 

9.3178 

27  11  11J2 

4.810 

13 

14  57  58.:M) 

9.1799 

20  53    9.8 

10.990 

13 

16  46  1.3.69 

9.3104 

27  15  55.4 

4.063 

14 

15    0    8.71) 

9.1767 

21     4    5.9 

10.879 

14 

16  48  32.90 

9J910 

27  20  30.8 

4.516 

15 

15    2  19.51 

9.1806 

21  14  55.3 

10.767 

15 

16  50  52.21 

9.3995 

27  24  57Ji 

4.366 

1(1 

15    4  30.46 

9.1844 

21  25  37.9 

10.653 

16 

16  .53  11.60 

9.3837 

27  29  14.51 

4.919 

17 

15    6  41.64 

9.1689 

21  36  13.7 

10.538 

17 

16  55  31.06 

9.3940 

27  33  23.6 

44171 

18 

15    8  5,3.04 

9.1919 

21  46  42.5 

10.422 

18 

16  57  50..59 

9.3961 

27  37  23.5 

3.993 

19 

15  11     4.67 

2.1957 

21  57    4.3 

10.306 

19 

17    0  10.19 

9.3979 

27  41   14.4 

3.774 

t>0 

15  13  16.5.3 

3.1996 

2-2    7  19.2 

10.189 

20 

17    2  2i).85 

9.3281 

27  44  56.4 

3.8:15 

21 

15  15  28.62 

9.9033 

2*2  17  27.0 

10.070 

21 

17    4  49.56 

9.3989 

27  48  29.4 

3.475 

iW 

15  17  40.9,3 

2.9070 

2-2  27  27.6 

9.951 

22 

17    7    9.32 

9.3997 

27  51  53.4 

3.396 

23 

15J9  5:U6 
M( 

2.9107 

JNDA^ 

S.22  37  21.1 
^  26. 

9.831 

2:3 

17    9  29.13 
WEL 

9.3304 

>NESD 

S.27  55    8.5 
AY  28. 

3.177 

0 

15  22    6.22 

2.9143 

S.2'2  47    7.3 

9.709 

0 

17  11  48.97 

9J3309 

S.27  58  14.6 

3.027 

1 

15  24  19.20 

2.2189 

22  56  46.2 

9.587 

1 

17  14    8.84 

9..13I3 

28     1   11.7 

9.tc77 

2 

15  2(J  :w.4o 

2.','218 

2.3    6  17.7 

9.463 

2 

17  16  28.r3 

2.3317 

28    3  .59.8 

9.796 

3 

15  28  45.82 

2.2954 

23  15  41.8 

9.339 

3 

17  18  48.a5 

2.3321 

28    6  38.8 

9.575 

4 

15  30  59.45 

2.2290 

2,3  24  58.4 

9.213 

4 

17  21     8.58 

2.3329 

28    9    8.8 

9.496 

5 

15  33  13.30 

2.2327 

2;j  34    7.4 

9.087 

5 

17  2:3  28.51 

2.3322 

28  11  29.9 

9.976 

() 

15  35  27.37 

2.9362 

23  43    8.9 

8.961 

6 

17  25  48.44 

9.3399 

28  13  42.0 

9.196 

7 

15  37  41.05 

2.9397 

2:^  52    2.7 

8.833 

7 

17  28    8.37 

9.33S0 

28  15  45.0 

1.975 

8 

15  .39  5<).13 

2.2431 

24    0  48.8 

8.704 

8 

17  30  28.28 

9J317 

28  17  39.0 

1.825 

I> 

15  42  10.8*2 

2.2466 

24    9  27.2 

8.575 

9 

17  :«  48.17 

2.3313 

28  19  24.0 

1.675 

10 

15  44  25.72 

2.2500 

24   17  57.8 

8.444 

10 

17  ir>    8.03 

9.3308 

28  21     0.0 

1J«B 

11 

15  4(;  40.82 

2.2534 

24  26  20.5 

8.313 

11 

17  37  27.87 

2.:{303 

28  22  27.0 

1-374 

12 

15  48  5(J.12 

2.2567 

21  ,34  35.4 

8.182 

12 

17  31»  47.()7 

9.:i297 

28  23  44.9 

1.993 

13 

15  51   11.62 

2.2599 

24  42  42.3 

8.049 

13 

17  42    7.43 

9.3288 

28  24  5:3.8 

14)74 

14 

15  5:{  27.31 

2.26;n 

24  ,50  41.2 

7.915 

14 

17  44  27.13 

2J279 

28  25  .5:3.8 

0.996 

15 

15  55  43.19 

2.2662 

24  .58  .32.1 

7.781 

15 

17  46  4(5.78 

2.3970 

28  26  44.9 

0.777 

1(> 

15  57  59.26 

2.2694 

25    6  14.9 

7.645 

16 

17  49    6.37 

9.3950 

28  27  27.0 

0.627 

17 

16    0  15.52 

2.2725 

25  13  49.5 

7.509 

17 

17  51  25.8J^ 

9.3247 

28  28    0.1 

0,477 

18 

16    2  31.<)6 

9.2755 

25  21   16.0 

7.373 

18 

17  5,3  4.5.34 

9.3934 

28  28  24.0 

0.328 

VJ 

16    4  48.58 

9.9784 

25  28  34.3 

7.236 

19 

17  ,56    4.70 

9.3990 

28  28  39.4 

0.180 

20 

16    7    5.:^ 

9.9813 

25  35  44.3 

7.098 

20 

17  58  2.3.98 

9.3206 

28  28  45.8 

-04»9 

21 

16    9  22.34 

9.2849 

25  42  46.0 

6.959 

21 

18    0  43.17 

9.3190 

28  28  43.3 

■I- 0.116 

22 

16  11  39.48 

2.9870 

25  49  .39.4 

6.890 

22 

18    3    2.26 

9J173 

28  28  31.9 

0.964 

2:^ 

16  13  56.78 

2.2896 

25  56  24.4 

6.680 

23 

18    5  21.25 

9.3155 

28  28  11.6 

0.419 

;  2^  1 

;/;  16  J  4.2.3 

2.2922 

S.26    3     1.0 

6.539 

24 

18    7  40.12 

9.3135 

8.28  27  42.5 

0.S58 

UI 


NOVEMBER,  1894. 


193 


GUUHNVVICH  MEAN  TIME. 


THB  MOOTfci  UIGHT  A8CKKSION  AND  DECLINATION. 


lJfblA«o«««hiji. 


0 
I 
2 
^ 
4 
S 

7 
B 
D 
10 
It 
12 
13 
14 
15 

17 

la 
19 

90 

31 

XI 


HonLi^Alioa. 


Die  ft»r 


TflUIWDAY  29. 


«.a?a7 

2*37 

im  35 

28  24 

3B  3;i 
2^  21 
28  20 
38  18 
38 
3H 
28 


It       M       • 

•        r 

0 

18    7  40 J2 

iL3iaa 

1 

18    U  56187 

X3lt« 

2 

18  12  17.51 

SJOM 

a 

18  14  M,m 

U«74 

4 

18  It!  54.^» 

9.3KI 

5 

18  H)  l2,i>J 

2J30HJ 

a 

18  *2\  m.72 

9,Jd09 

7 

18  m  4S.m 

«.9?n 

e 

18  26    645 

t.«ei 

s» 

18  38  24.07 

M9M 

10 

18  30  4IJi3 

tJMH 

II 

18  33  58.82 

».H(I 

12 

18  35  15.93 

ftJST 

la 

18  :i7  33.8*1 

MIM 

14 

18  dl»  4^M 

t:tfn4 

15 

18  42    ai5 

%SI*i 

16 

18  44  2^5D 

%S7m 

17 

18  40  ma*! 

2jma 

18 

IS  48  54i)0 

'     9.9M1 

III 

18  51    10^4 

s.«ao 

20  ; 

18  53  25.86 

t.3S«0 

21 

18  55  41.17 

9.3533 

22 

I8  57S6L20 

iJMM 

31 

m    0  11.12 

t.94aT 

28 
38 
28 
28 
27  57 
27  54 
27  51 
27  47 
27  44 
27  40 
a.27  36 


42J5 
4^f 
I74» 
22.4 
18.2 
5;i 

4a7 

13.5 
34Jt 
47.1 
5IJ 
46J> 
33.1 
lUI 
4JJI 

as 

Ili8 
21.8 
18.5 

47.2 
liUt 
43.3 
50*2 


FBIDAY  30. 


10 
10 
19 

iy 

lU 

lu 
w 
to 


10  20 
10  22 
in  24 
10  26 
19  30 
19  31 
19  33 
19  :i5 
10  37 
10  30 
10  42 
19  44 
10  46 
19  48 
19  50 
19  52 
IU54 


3SK.74 

&i4IT 

4ai3 

t.^CI79 

54.38 

1.3339 

8J90 

%»»  ' 

21.87 

ft.ttU 

a%39 

s.«tte 

48.46 

t.in4 

1.38 

si.»iai 

14.03 

9l«W9 

26.42 

t.9013 

mj^'i 

^rw» 

56L4I 

a.i>M 

2,00 

9.1906 

13J)2 

«Lia«4 

24;*? 

9.l«l« 

:i%\4 

tLl7?9 

45^ 

9,1799 

ft5J» 

9.IS?9 

5.78 

9.l«9 

15.43 

9.1191 

21.70 

LUST 

3337 

9.1499 

43^ 

9.1411 

5M6 

9,1399 

59.36 

9.IM3 

8.27 
27 

37 
27 
37 
27 
27 
27 
2fi 
26 
36 
26 
26 
3fi 
2ii 
2U 
2ii 
26 
26 
25 
25 
25 
25 
25 
IS.25 


m  7.1 
29  7.0 
34  5ti.O 
36  4:10 
16  19.3 
II  47 j; 

7    8;! 

2  21.2 
57  20v5 
53  24.1 

47  14.3 
41  5418 

m  :JI.H 
m  59.4; 

25  l9-!» 
19  3^» 

13  ri8.7 
7  :I7.3 

I  ^6 
55  13.0 

48  50.1 
43  26.1 

as  4a6 

29  0.0 
23    9A 


l>w?99 


1.999 
1.4a 
iJ79 
l.»9 


9,141 


9^19 
9.>I9 
9j«4T 


3.191 
3.9li 
3^97 
3.5J9 


3.wa 
4j09r 

4.19* 

4Jii 
4.799 


4jm 
ft.ioi 
&.ta7 

a.<77 


a.7i9 
5jm4 


<.«9 


9.794 


High  I  A* 


IXC  for 


tMCfer 
lllmtttek 


SATUEDAY,  DBOEMBEB  1. 
0  [    19  54  59.36 1    9liio  b>2S°  22    iTj  | 


PUASBS  OF  TUB  MOOX. 


4        b        n 
>   F'tmi  ittiJirter     *  Nof,      5      3    I5w9 

O  Full  Moon      ....    12  19    4a3 

C  Lut  Uiouter .    .    .    .    19  14  ,  &3 

^  NcwHoori     ,    ...    36  20    54.3 


4        h 

C  Apogee,    . 

,  Noif. 

4   lao 

C    P9ri«fl.     . 

•          *         4          • 

16      84 

13 


194 


NOVEMBER,  1894. 


xnLl: 


1 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


I* 


Hwiw  HPfl  DinwiJiDD 

of  OI^Mk 


Noon* 


of 


P.L. 

1XI>>* 

fff 

jym. 

^  a       t      M 

46    fl    t 

3300 

15  47  20 

a»ifl 

G(>57    2 

sia» 

38  47  90 

m»m 

57  17    0 

3380 

98  56  57 

»M 

M  37  5r 

3»3 

77  23    2 

39i3 

106  II  S7 

»n 

fi9  14    5 

3438 

40  55  26 

3W7 

44  45  KJ 

3M3 

66  13  18 

3380 

m    0  46 

«tf73 

7"J    4  25 

34K 

5i  47     7 

30^ 

55  t!>  18 

34M 

81  545  54 

3oai 

!»5  a7  40 

3104 

Blf  52  50 

24sa 

64  36  5:i 

noee 

6iJ  S5  38 

9O90 

8:j5;i  3 

30^ 

100  41  21 

3410 

76  W  55 

:»«» 

57  51  52 

nam 

72    5  28 

3061 

)02  58  ^i 

3109 

111  44     1 

3348 

^8  31   18 

tiwra 

47    2  48 

47S& 

4f>  40  47 

awji)' 

GO  10  21 

31)05 

m    i>  14 

3031 

122  56  2.'i 

3S»t 

100  45  54 

S8Gg 

55  31  >  3;i 

1I5« 

3:1  17  5'» 

9899 

48    3  59 

3998 

7*1    6  30 

9Mg 

im  46  11 

ftffTD 

m  13  54 

3764 

35  37    2 

3»» 

35  44  42 

4»T 

Vlti. 


of 


Dl>- 


I 


Ants  r«'8 
Foitialhniit 
Q  Pegani 

AirtAren 
Fomulhniit 

Maiu 

Hurt 
Apt2ir«« 
Fomnlhniit 
«  Pegmi 
Mam 

Aiiiaree 

Marb 
n  A  rietiH 

BUEf 

Aiftnrefl 
Makb 
a  Arietis 

AiiUireH 

Mars 
fl  Arietit* 
AlfU'bfiniJi 

Antiiri>8 
u  AqiiUif* 
Mars 

AUlclmrajj 

Hun 

AmUit^^s 
r(  Aquitte 

MaI18 

1  Arif^tirt 
Al!ilf4)arnii 

JUFITER 

ff  AqiiiliP 
Fomalhniil 
a  Arieii« 


w. 

E. 

W. 

W. 
E. 

E. 

W. 
W, 
E. 

W. 
W. 

E. 

E- 

W- 
W. 

E. 
E. 

W. 
W. 
E. 
E. 
E. 

W. 

W, 
VV. 
E, 
K  . 
E. 

W. 
W. 
W, 
E. 
E. 
E. 
E, 

W. 
W. 
E. 


4^  44  35 
15  15  10 
68  2r)  32 
DO  14  4 

55  54  10 
27  26  26 
57  I  26 
78  47  48 

107  14  4 

m  52  24 
3L»  26  5 
46  5  3 
67  36  n 
1»5  31  40 

77  43  20 
51  18  22 

56  40  6 
e:j  27  8 
VI7  5  4*3 

88  31  43 

m    &  6 

71  25  41i 

85  21  12 

IfJ  22  34 

75  0  *2<; 

5!P  22  rflP 

73  34  14 

104  2tJ  50 

no  20  57 
87  0  30 

46  4  l!» 

47  12  44 
61  40  17 
m  38  35 

121  31  32 

m  13  13 

54  28  23 
34  5r  3-, 
49  35  2l> 
80  37  40 

108  18  47 

63  58  5il 
34  18  10 
37  17  4ti 


9007 
3183 

3m 

3371 

333i^ 
3970 


343J 
3049 
3531 
3398 

90ff7 

34e3 
30TI 
3470 
WOO 

3103 

3«A9 

30^ 
•JOOl 

3Jf)] 

3130 
3035 

3D7D 
3110 

3358 
2979 
4«89 
2917 
30t4 
304a 

3Q65 
3883 
49t7 
3&40 
^39 
e9H 

3904 
3584 

2805 


47  34  iS 
18  19  16 

65  30  52 
87  21  9 

58  39  39 

30  27  17 

54  14  41 

75  58  30 

104  40  0 

69  a5  39 

42  24  40 

43  25  57 
64  50  39 
yi  *^  56 

80  25  28 

54  15  50 

53  58  4iJ 

60  26  42 

94  9  m 

91  14  0 

66  5  44 
m  25  24 
82  24  52 

lO-i  6  16 

77  59  32 

56  W  511 

70  :m  34 

101  30  46 

113  7  17 

im  2  i\i 

48  2  41 

44  8  m 
58  40  14 
89  ;i9  40 

124  21  M 

102  18  52 
56  45  41 
3J  44  9 
46  m  16 
77  a5  5 

105  13  18 

m  2!>  34 

36  57  16 

34  11  2d 


S3t« 

3n7 


3375 


3443 


3400 
3073 
3513 
3009 

31 0» 

345« 


998-2 

3068 
3095 

3337 
9951 
1033 

9900 
9990 
3099 

3SEn 
9ffi7 
4097 
9818 
9019 
9931 


3795 
S440 


4^5^  iS 
19  50  50 

64  5     3 

65  &S     S 

60  2  8 
31  57  27 
52  51  56 
74  34  12 
103  8  14 

70  57  7 
43  53  46 
42  7  18 
63  28  14 

90  59  17 

81  46  30 
55  44  32 
52  38  m 

78  56  32 
92  41  32 

92  35  13 
67  34  38 
m  .55  7 
80  56  37 

103  28  19 

79  2i)  17 
54  49  5il 
69  7  33 

100  2  30 

114  30  46 

91  33  3;j 
49  3  5fi 
42  36  20 
57  9  56 
88  9  54 

125  46  5il 
mi  52  6 
57  55  46 
aO  10  5 
45  0  21 
76  3  25 
103  40  7 

67  45  fi5 
38  18  47 
^^6 


:iv. 


NOVEMBER,  1894. 


195 


OBUBNWiCH  MEAN  TIME. 


LUNAR  DISTANCES. 


ii 

P.U 

P.U 

P.U 

r,L. 

Mtmmmm^Bkw^ieilmm 

MldflJIfhL 

«f 

XVK 

«r 

xvmh 

•f 

-XXIH 

«r 

^ 

al  Olh^i^t, 

DHL 

Dl£ 

IKff 

mm 

1 

Sun 

W, 

5031    0 

sm 

51%!  35 

»N 

sS  i  m 

X»l 

5l3f  JO 

am 

AntMft'S 

W. 

Ul  ^^  91> 

ms 

22  5,t  40 

■H 

m  24  51 

tMi 

25  55  44 

i>77 

FoiiiiJlMiit 

K, 

m  :fii  3e; 

3fi3 

01   14  30 

9171 

511  411  40 

3»i 

58  25  24 

SJIV 

«Pog»il 

E. 

ai  sfti  8 

an 

83    328 

»» 

81  :m    1 

mvT 

80  12  iS 

^^ 

U 

Bilif 

W, 

(51  til  m 

»« 

fi2  4(i  mi 

Mlf 

m    8  42 

ntif 

05  30  :*7 

74n 

AiitarM 

W. 

;ej  i?7  ^ 

9»i7 

m  57  30 

30*4 

36  27    3 

J€E39 

:*7  50  :i8 

wm 

Pomiidtiiiii 

K- 

51  9i»  in; 

M» 

SO    7  44 

MM 

48  4<t  20 

3173 

47  25  m 

»i 

aPrgMl 

E. 

7:t  JO    8 

31IB 

71  4<j  17 

339E 

70  22  41 

a»f3 

m  511  111 

XK^ 

M4M 

£. 

101  m  t37 

»ll 

100    5  fO 

m*9 

08  33  52 

«G4 

117    3  42 

imi 

3 

duit 

W. 

n  18  no 

MS 

73  m  48 

34S& 

75     1     2 

3«« 

70  22  12 

Mil 

AnfftTM 

W. 

45  22  SI 

3ifO 

4t;  51  50 

3064 

48  20  44 

30M 

411  41*  35 

aMa 

Fotmilhaut 

h. 

40  4tl  HI 

ana 

;m33   2 

nis 

38  15  m 

J7ia 

36  50  50 

api4 

di^jntvi 

E* 

fT^    li    5 

MQO 

GO  44  11 

M34 

m  22  m 

344a 

58     1   11 

Mamm 

E, 

811  28  42 

«9es 

87  58  12 

tm 

80  27  47 

mm 

84  57  26 

aMi 

4 

Srn 

W. 

m  7  :n 

Mfl7 

84  28  33 

54a» 

85  41*  35 

m^ 

87  10  38 

3413 

Anmren 

W. 

57  ra  II 

M73 

58  41  5a 

an^ 

00  10  38 

X77 

61  m  21 

3*71 

vP^Hnni 

E, 

51   f8  i*} 

3fifi0 

4!>  m  30 

3&7I 

48  40  14 

7m 

47  31  32 

3II« 

Mai. 

E. 

77  2ii  a:t 

MM 

75  5<5  15 

asM 

71  2»>    7 

VH 

72  5.5  SI 

am 

aAririk 

E. 

9J  i^2iJ 

7m 

*^  45  20 

7m 

88  17  23 

sm 

86  4t»  18 

3I«J 

B 

Sun 

W. 

ffisaai 

MIS 

115  17  s:i 

M<t 

IHi  311  31 

toe 

!i8    Q  54 

am 

AntnrtH 

w. 

tjip  a  37  i 

«e« 

70  :J^2  40 

9VI 

n    1  411 

J»<7 

73  31     4 

3Ml 

MAiii 

E. 

65  5J4  471 

fWlO 

ai  SI  22 

«tT 

0*1  2:1  S1 

»» 

60  5:1  111 

•71 

aArietk 

E. 

7U  28  111 

>•« 

77  51150 

3M» 

70  31  28 

am 

75    2  54 

wm 

tf 

Bv» 

W. 

1  l(M  50  ai 

tm 

106  12  52 

33i7 

107  35  23 

»T*' 

108  58    5 

mi 

Aiitarev 

W. 

80  51)  U 

mm 

8*2  2*1  15 

flH^ 

8:1  531  31* 

tAM 

m  2!l  51 

mi 

M«M 

e; 

&I  18  50 

ma 

51  47  33 

mt 

50  10    0 

«H 

48  44  30 

mm 

d  ArieiU 

E, 

07^8  24 

3H4 

4Stt    11    6 

XIT 

64  :it>m 

ant' 

63  10    3 

3aM 

Al«kbiuiiii 

E. 

96  31    4 

»Ta 

!>7    5  28 

MTV 

m  aii  42 

J»t» 

114    7  14 

m9 

7 

Sif^ 

W. 

1)5  54  27 

3314 

117  18  23 

sm 

118  12  31 

mm 

120    0  54 

am 

Atitara 

W, 

fia    5    0 

«» 

111  m  41 

«l« 

m    8  37 

tan' 

117  40  47 

aiM 

<iAf|uil« 

W. 

50    l!38 

ia07| 

51   10  14 

4I7T 

52  15  11 

4»a| 

5:1  21   15 

w 

ll4E^ 

£. 

41    a  48 

IMS  1 

33)31     4 

MTO 

37  58    7 

Mil 

m  24  58 

ano 

a  Arktk 

E. 

55  3!)  **; 

»17| 

51    8  15 

MM 

52  37  52 

«M 

51     0  47 

am 

Al«kb«niti 

E, 

6aai  55 

3M» 

a5    H  42 

mm 

m  311  16 

wn 

82    835 

ma 

8 

Sun 

W. 

127  ?2  II 

xm 

128  -18  m 

7tm 

1:10    4  51 

am 

131  31  26 

3t«7 

hnUifm 

W- 

im  25  38 

3sn 

im  51*  27 

Mii 

108  :t)  M 

M*t' 

no    7  511 

naa 

9  Aqill  W 

W. 

5I>    6  44 

»» 

m  18  ai 

ant 

61  3t   11 

3m% 

kU  44  42 

aM7 

Mao 

E- 

38  ai  47 

iFm 

27     1    15 

1717 

25  2»t  Till 

vm 

2:1  51  31 

raa 

vArktiM 

E. 

43  28  M 

tm 

41  55  54 

«il 

40  21  2:j 

mBi 

:I8  50  40 

aira 

AMftbaran 

E, 

74  31  ** 

i»o« 

7  J  51*  18 

HM 

71  ^\  50 

w^ 

aiSI    6 

am 

inmrmm 

E, 

102    6  3S) 

tCKI 

100  3*^53 

Hta 

m  58  41» 

MH 

117  24  26 

ffTM 

tf 

ttAquilw 

W. 

d[>    2  56 

3flQ| 

70  20  a5 

«}« 

71  38  50 

sm 

n  57  40 

39ft» 

FoOMlhEUl 

W. 

3£>41  28 

a^i 

41     5  15 

jHi 

42  30    4 

wtm 

43  55  50 

aiTi 

«Arktb 

E, 

31    4  38 

mn 

30  31     5 

■Ml 

37  57  30 

26  33  56 

196 


liOVEMBEK,  1894. 


iv.U 


LDKAB  OIBTABCES. 


1 
1 . 

P-JL. 

P-L. 

P.L. 

F.L 

C|l     V^JMJ^U^^*^     , 

Nooe. 

•f 

JUb. 

«f 

Vlii^ 

mt 

DD^ 

•r 

«               •fCMtH'el. 

IMC 

XHM. 

JKC 

i    9  1  Aldebma 

R. 

0^21    6 

«6 

6U47  50 

ma 

65  14  16 

» 

63  40  90 

an 

JoPfTER 

E. 

115  49  44 

fl7» 

94  14  4d 

9m 

92  99  83 

M 

91     3  49 

sai 

JO     « Ai|uiltK 

W. 

74  17    4 

360 

75  37    0 

9m 

76  57  27 

3m 

78  18  91 

Mm 

FoilAHlluUlt 

W. 

45  2^2  'SI 

3131 

46  50    3 

SMI 

48  18  24 

JK3 

49  47  31 

3818 

1  AkiiiUrmii 

K. 

55  47  29 

fn9 

54  12    7 

Km 

52  96  31 

tat 

51     0  41 

9391 

'  Ji>rfT£ft 

K. 

8:)    0  26 

SK& 

81  22  46 

nm 

79  44  45 

MB 

78    621 

98W 

Follux 

K. 

96  4:3  2ri 

M&7 

97     5  45 

9M1 

95  27  46 

«» 

93  49  27 

II     ttAijiiiItt; 

W. 

85    9  47 

S36 

86  ^i  14 

au 

87  57     1 

aH» 

89  21     7 

^gg^ 

KoiimlliMiit 

W. 

57  2:j  24 

»«f 

58  56  20 

urn 

6030    2 

9815 

62    4  10 

9788 

cr  F«fKiiiM 

W. 

:i7  2:j  19 

3337 

38  46  48 

JK7 

40  11  38 

38M 

41  37  45 

Jiff 

Alil«?lifiriiii 

K. 

42  5«  :i7 

9MS 

41  21  46 

MB? 

39  44  49 

MB 

38    7  49 

98B 

JVPITCR 

K. 

4X>  49  ai 

S&37 

68    9  12 

99X9 

66  28  90 

SM 

64  47  29 

9« 

Folliix 

i:. 

85  32  42 

SUf 

83  52  19 

9M9 

82  II  96 

S87 

80  30  33 

»• 

U 

Foffimlbaut 

w. 

70    2  10 

9688 

71  39    6 

9079 

T4  16  26 

9fi3 

74  54    9 

967 

uyepmi 

w. 

49    4  .11 

9»tl 

50  3li  :i6 

«n 

52    9  27 

98U 

53  4:1    2 

mm 

JvriTZtL 

K. 

56  17  45 

MSI 

54  34  55 

9190 

52  51  49 

nm 

51     8  27 

mm 

Pollux 

H. 

72    0  25 

9«6 

70  17  27 

9413 

(»34  11 

918] 

66  50  37 

9988 

Kef|;nliiif 

E. 

106  47  23 

9496 

107    4  26 

9414 

105  21  11 

9181 

103  37  38 

9388 

I'.i 

Foiiialliaiit 

W. 

K'J    7  5i 

9068 

84  47  31 

9557 

»;  27  25 

9547 

88    7  33 

9537 

'/  Pepitsi 

W. 

<il  40  21 

9641 

G]  17  2(1 

9660 

64  54  59 

9841 

66  32  58 

9894 

Mars 

W. 

:il  5^i  32 

9315 

3:J  42    9 

9304 

li5  28    3 

994 

37  14  12 

9964 

JUPITKR 

i:. 

42  2«     1 

9353 

40  43  19 

9347 

38  58  28 

9941 

37  13  28 

9335 

Pollux 

i:. 

58    8  37 

9:03 

56  23  26 

9394 

54  38     1 

9314 

52  52  22 

9316 

Ri;gij|iJM 

i:. 

94  55  :W 

9333 

93  10  28 

9391 

91  25    3 

9314 

89  39  24 

9984 

M 

U  VvAlltHi 

w. 

71  48  25 

2&M 

76  28  26 

9541 

78    8  42 

9531 

79  49  12 

9599 

Mark 

w. 

4<;    8  15 

92M 

47  55  .38 

9937 

49  43  10 

9S3I 

51  30  51 

9285 

u  A 1  UiUH 

w. 

31  31  41 

2370 

^3  15  51 

9358 

35    0  26 

9343 

36  45  23 

9330 

Pollux 

i:. 

44     1     7 

996« 

42  J4  20 

9969 

40  27  24 

9996 

38  40  19 

9951 

Ur^lllllH 

i:. 

m  47  59 

9966 

79     I     9 

9959 

77  14    9 

9253 

75  27    0 

9947 

15 

Mahh 

w. 

d)  31     7 

9900 

62  19  27 

9909 

64     7  51 

9900 

65  56  19 

9198 

'i  AthiUH 

w. 

45  34   15 

9«3 

47  20  39 

9977 

49    7  13 

9971 

50  53  55 

9966 

i:. 

m  29  2:5 

9997 

61  41  35 

9993 

62  53  42 

9391 

61     5  46 

9918 

Hi 

Makh 

w. 

74  59    4 

9196 

76  47  ;i8 

9196 

78  36  11 

9197 

80  24  43 

9199 

ft  Arif-ii'i 

w. 

5!»  48  5.3 

9909 

(\\  36    3 

9951 

63  23  15 

9950 

65  10  28 

2950 

Atttirlininli 

w. 

29  5(;  4r; 

9487 

31  38  17 

9469 

33  20  24 

9439 

35    3    3 

9491 

|(r|/lllilH 

K. 

52   5  ;w 

9916 

50  17  28 

9916 

48  29  24 

9916 

46  41  21 

9918 

Hpini 

K. 

KM)    5     1 

9910 

104   16  49 

9910 

102  28  37 

9911 

100  40  26 

9919 

17 

Mahh 

w. 

89  2(>  JW 

9911 

91   14  49 

9914 

93    2  55 

9918 

94  50  55 

9999 

u  Ariftih 

w. 

71    <;  2*> 

9956 

75  5.3  26 

995tf 

77  40  27 

9909 

79  27  23 

9964 

Atltl'lHIIIIII 

vv. 

43  41  :k> 

9366 

45  2<)    0 

9360 

47  10  32 

9355 

48  55  11 

2353 

HeKiiliiH 

K, 

37  41  52 

9931 

35  54   1 1 

9935 

34    6a5 

9939 

32  19    5 

9943 

8  pica 

K. 

91  40    5 

9993 

8!)  52  1 1 

9925 

88    4  21 

9989 

86  16  36 

9939 

Hatijrn 

K. 

l(K)    {)    9 

itm 

98  22  :K) 

99n 

96  35  56 

9979 

94  49  26 

9983 

Him 

i:. 

121     •>  4'i 

9555 

122  29  45 

9557 

120  49  51 

9S60 

119  10    1 

9564 

VI. 


NOVEMBER,  1894. 


197 


OUBBKWICU  MEAN  TIME. 


LUNAR  l>^fr^ANc^:s. 

p 

AldelNiniii        E  ,  1 

Midmrht. 

XVI* 

IMff 

'si  53^28 

P.L. 
of 
Dfff 

XXl*- 

n\ML 

9 

m  ii^ 

wm 

mi^  4 

wm 

f79 

sf  2231 

mt 

JirrtTKft 

E. 

Pft  27  44 

1715 

87  51  24 

9701 

86  14  45 

mm 

84  37  40 

«?• 

10 

aAqiiilv 

W. 

79  m  in 

3«t 

81     1  4J 

»9» 

82  23  5ii 

3377 

8:1  40  42 

ma 

FomalhaiiC 

W, 

SI  r?  ai 

«ie 

S2  47  53 

959 

54  1!»    6 

vsm 

55  50  57 

9mi 

AMelmniti 

E. 

4*j  24  m 

triB 

47  48  23 

fTJO 

46  n  57 

tm 

44  a^i  2! 

mn 

Jurrrea 

E. 

70  27  4;t 

1S06 

74  48  41 

afitt 

73    !P  H* 

tsm 

7J  2!I36 

flUI 

f%»nux 

e. 

tm  JO  47 

mm 

IPO  31  47 

vet 

88  52  26 

mm 

87  12  44 

m&i 

11 

aAqiiil» 

W, 

m  45  :ii 

3n« 

!r3  10  JO 

wm 

1W  35    n 

aea 

m    0    !l 

mn 

Fomallivijt 

W. 

m  :t8  4!i 

V79 

05  13  58 

«47 

06  4tl  35 

wm 

08  25;© 

run 

aPegui 

w. 

i    43    h    4 

90m 

44  33  28 

»38 

16    2  54 

mm 

47  r«  10 

mm 

AkkbAnin 

E. 

:i»;  :w  4i> 

flir 

:J4  53  52 

ttSM 

m  17     1 

mm 

31  40  21 

rAJ 

lariTKR 

E, 

(13  6  ;> 

1M» 

61  24  30 

M» 

5J)  42^ 

mm 

58    0  18 

fto 

Pollux 

E* 

1    78  4^}  JO 

M» 

77    728 

9m 

75  25  20 

mm 

Tl  43    5 

*43i 

13 

Fomalbaut 

W. 

7U  33  N 

fi«»l 

78  TO  10 

mn 

TIP  4i»  26 

eat 

81  28  :» 

^m 

nPegfeai 

W. 

55  17  J8 

9780 

S6  52  12 

9»a 

58  27  42 

^m 

60    3  40 

tm 

JoriTKR 

E, 

4l#  24  4tl 

mm 

47  40  57 

«;• 

45  56  51 

mm 

44  12  :u 

fi»j 

rortiiii 

E. 

as    Ci  441 

«m 

63  22  38 

gg(S 

01  m  13 

mm 

K*  53  33 

■M4 

Refijfiu 

E. 

101  511  47 

077 

100    9  31> 

vm 

118  25  15 

ma 

90  40  a5 

mn 

13 

FofDntbiiitt 

W, 

851  47  55 

tSM 

!M  29  21t 

mm 

lei    0  14 

mn 

91  50    9 

mm 

aPefW 

W, 

f;g  it  3t 

QOOT 

m  50    7 

VBBl 

71  2«t  14 

mn 

73    8  41 

nft4 

Maes 

W. 

3;*  om 

9>74 

40  47  12 

mm 

42  34     I 

SG« 

44  21     2 

mm 

/uriTKR 

E. 

nrt  m  ao 

099 

33  43    7 

lOM 

31  57  50 

DW 

30  12  32 

sn 

pcajul 

E* 

51     6  31 

fl»7 

49  20  27 

nsi 

47  34  It 

f»t 

45  47  44 

W74 

Regulufl 

E, 

B7  Ki  31 

»M 

eo    726 

W7 

S4  21     8 

wm 

82  34  39 

sm 

M 

aPMMi 

W, 

81  2<>54i 

«IS 

m  10  47 

K0« 

84  5t  40 

mm 

8033    0! 

mm 

Ham 

W. 

SCI  J8  41 

nav 

55    6  38 

!»)< 

56  54  42 

mn 

58  42  52 

mm  1 

nAmin 

W. 

38:)a3!l 

KII« 

40  J6  12 

»Q» 

42    2    0 

108 

43  48    2 

nil 

P^liiJi 

E. 

30  5-*)    7 

WM 

as    5  48 

»49 

33  18  23 

mm 

3J  30  52 

«9& 

bfiilm 

E. 

73  3S»  42 

flM9 

7t  53  J7 

«07 

70    4  45 

was 

68  17    7 

mm 

IB 

llAit 

W, 

67  41  4!l 

1197 

m  33  21  1 

ilM 

71  21  55 

flM 

73  10  29 

^m 

lArMtM 

W, 

S1J  40  45 

wsm 

54  27  41 

^teA 

5<1  14  41 

«Bi 

58     1  4S 

m^ 

RftftlltM 

£. 

50  [7  46 

mn 

57  2d  44 

ftia 

55  41  41 

sit 

5:1  53  :f7 

«iA 

le 

Mam 

W, 

m  J3  J2 

vm 

Si     1  39; 

mm 

85  50    2 

mm 

87  38  22 

mm 

a  Ariellii 

W. 

m  57  41 

«so 

m  44  51 

O&l 

70^2    5 

flu 

72  19  15 

U&4 

AUfvlMiran 

w. 

3<;  46    8 

wm 

38  29  a^i 

en 

40  13  21 

mm 

41  57  22 

Km 

Itegtiliia 

Spfea 

E. 

44  53  21 

tao 

43    5  23 

^,„ 

11  17  2n 

mm 

3:p29  38 



E. 

m  5^  17 

mi 

10     4  10 

ttlA 

95  m    5 

mn 

93  28    3 

•no 

17 

ll4M 

W, 

!I6  38  50 

«r7 

;«  26  38 

nil 

100  14  20 

mm 

102     1  S."! 

SMI 

ciAmik 

W. 

a J   14  >5 

1B8S 

83     1     2 

«71 

84  47  13 

m7% 

8tS34   111 

mm 

AMetMnn 

W. 

50  S«>  54 

^3t^ 

52  24  41 

2M 

54    9  2*J 

mm 

55  S4  18 

mm 

Repiluv 

£. 

30  3f  42 

99li 

2S  44  26 

»M 

20  57  W 

gMI^ 

25  10  21 

mm 

E. 

84  28  56 

S03< 

82  41  22 

1B3S 

m  m  53 

mt* 

79    0  31 

mm 

tkwvmm 

£. 

Ul    3    1 

«M 

1)1    Jti  4J 

t«] 

81*  :io  28 

^^A 

87  44  21 

t»9 

««p 

E. 

ti7  30  ie 

15CT 

nr.  50  36 

«7f 

114  II    2 

mn 

112  31  33 

mm 

196 


NOVEMBER,  1894. 


xviiu 


il 


G&EEXWICH  MEAN  TIM& 



LUSAR  DISTASCEa                                                                    1 
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AT  GREENWICH  APPARENT  NOON. 


M 

M 

% 

a 

^ 

» 

• 

• 

.a 

M 

%« 

Vi 

O 

>i 

>i 

« 

« 

A 

1 

Sat 

auN. 

2 

Mon. 

3 

Taes. 

4 

Wed. 

5 

Thur. 

6 

Frid. 

7 

Sat. 

8 

SUN. 

9 

Mon. 

10 

Tuea. 

11 

Wetl. 

12 

Thur. 

13 

Frid. 

14 

Silt. 

15 

tiUN. 

16 

Mon. 

17 

Tues. 

18 

Wed. 

19 

Thur. 

20 

Frid. 

21 

Silt. 

22 

tiUN. 

23 

Mon. 

24 

Tues. 

25 

Weil. 

26 

Thur. 

27 

Frid. 

28 

Sat. 

29 

t^UN. 

30 

Mon. 

31 

Tues. 

32 

THE  SUN'S 


Apparent 
Rl^ht  AMSoiMioii. 

DIff.  for 
1  Honr. 

It     m        n 

16  30  32.50 
16  34  52.22 
16  39  12.54 

10.809 
10.a34 
lO.STii) 

16  43  3:).43 

16  47  54.88 
16  52  16.84 

10.88*2 
10.904 
10.925 

16  56  39.31 

17  1     2.24 
17     5  25.62 

10.940 
lO.OOT) 
10.983 

17     9  49.42 
17  14  13.62 

17  18  38.18 

11.000 
11.016 
11.031 

17  23     3.08 
17  27  28..'M) 
17  31  53.81 

11.044 

ii.or>r> 

ll.OCd 

17  36  19..'>8 
17  40  45.57 
17  45  11.76 

11.078 
11.087 
11.094 

17  49  38.10 
17  54     4.59 
17  .^>8  31.19 

11.101 
II. 106 
11.109 

18     2  .'>7.84 
18     7  21..'>2 
18  11  51.18 

II. Ill 
II. Ill 
11.110 

18  16  17.79 
18  20  44..y2 
18  25  10.72 

11.107 
11.103 
11.097 

18  29  36  96 
18  34     3.00 
18  38  28.79 
18  42  51.30 

11.089 
11.079 
II. OO!) 

ii.or>(> 

18  47  19.51 

11.044 

Apparent 
Decliimiton. 

Diff.  for 
1  Hoar. 

S.21*  5l' 4716 
22    0  48.1 
22    9  23.2 

-23.'05 
21.99 
30.99 

22  17  32.4 
22  25  15.7 
22  32  32.6 

-19.84 
18.75 
17.65 

22  39  23.1 
22  45  47.0 
22  51  43.9 

-16.55 
15.44 
14.31 

22  57  13.8 

23  2  16.6 
23    6  51.9 

-13.18 
12.04 
10.90 

23  10  59.7 
23  14  39.9 
23  17  52.3 

-  9.75 
8.60 
7.44 

23  20  36.8 
23  22  53.2 
23  24  41.7 

-  6.28 
5.11 
3.93 

23  26     1.9 
23  26  53.9 
23  27   17.6 

-  2.75 
1.58 

-  0.40 

23  27  13.0 
23  26  40.0 
23  25  m.l 

+  0.78 
1.96 
3.14 

23  24     9.1 
23  22  1 1.2 
23  19  45.0 

+  4.32 
5.50 
6.68 

23  16  50.6 
23  13  28.2 
23     9  37.8 
23     5  19.6 

+  7.85 
9.01 
10.17 
11.33 

S.23     0  33.6 

+12.49 

Semi- 
dimmtUtr. 


PMsing 
MeridiMi 


16  15.92 

16  16.07 

16  16.22 

16  16.37 

16  16.51 

16  16.65 

16  16.78 

16  16.91 

16  17.03 

16  17.15 

16  17.26 

16  17.36 

16  17.46 

16  17.55 

16  17.64 

16  17.72 

16  17.79 

16  17.86 

16  17.92 

16  17.96 

16  18.03 

16  18.08 

16  18.13 

16  18.17 

16  18.20 

16  18.23 

16  18.26 

16  18.29 

16  18.31 

16  18.33 

16  18.34 

16  18.35 


8ld«r«»l 

Time  of 

Semi 


70.29 
70.38 
70.46 

70.54 
70.61 
70.68 

70.75 
70.82 
70.88 

70.93 
70.98 
71.03 

71.08 
71.12 
71.15 

71.18 
71.21 
71.23 

71.25 
71.26 
71.26 

71.27 
71.27 
71.26 

71.25 
71.23 
71.21 

71.19 
71.16 
71.13 
71.09 

71.05 


XqaaUonef 
Tfai0, 
to  be 

Sobtraeted 
from 


Added  to 

Apparent 

Time. 


10  44.80 

10  21.70 

9  58.00 

9  33.74 
9  8.92 
8  43.58 

8  17.75 
7  51.44 
7  24.69 

6  57.53 
6  29.97 
6    2.04 

5  33.77 
5  5.19 
4  36.32 

4  7.19 
3  37.84 
3     8.29 

2  38.58 
2  8.74 
1  38.78 

1  8.78 
0  38.74 
0    8.72 


DiCfcr 


0  21.26 

0  51.15 

1  20.91 

1  50.50 

2  19.90 

2  49.05 

3  17.93 

3  46.50 


0JH9 
0.974 
0.999 

I.0O 
I.04S 
1.066 

1.066 
I.IQ6 
1.123 

1.140 
1.156 
1.171 

1.184 
1.196 
1.208 

1.218 
1.227 
1.235 

1.241 
1.246 
1.249 

1.251 
1.251 
1.250 

1.247 
1.243 
1.237 

1.229 
1.220 
1.209 
I.IW 

1.184 


NoTK.—The  m<^an  tlmo  of  H»iiiuli»Tn<^tnr  |>a<win<4  may  l>o  fonnd  by  nahtraotins  0M9  from  the  sidereal  tiiae. 

Tii»  Mgtk  —  pretixiMl  to  tho  hourly  chan;;(i  of  (Inclination  indicates  that  soath  declinations  are  inereasing; 
tho  sign  +  indicates  that  south  d«H*ltnations  are  decreasing?. 
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AT  GRKEXWTCH  MKAS  NOON. 


1 

2 
3 

4 

6 
« 

7 
8 
9 

10 
11 
IS 

13 
14 

15 

16 
17 
IB 

19 
SO 
21 

9a 

33 
34 

3& 
36 
27 

3R 
39 
30 
31 


THE  SUN'S 


AppAntit 
Bights 


16  30  34.44 

16  39  14.34 

16  43  S5J7 
16  47  fi6.54 
16  53  16*43 

16  56  40.82 

17   1   aes 

17  5  26.98 

17  9  50  70 
17  14  14.81 
17  18  39.29 

17  23  4,tt 
17  27  29.24 
17  31  54.66 

17  36  20.34 
17  40  46.34 
17  45  12.34 

17  49  38.60 
17  54  5.00 
17  58  3K49 


18 
18 
18 


2  58.05 
7  24.63 
11  51.20 


18  16  17.73 
18  20  44.16 
18  25  10.47 

18  39  36.62 
18  34    3.56 

IH  \m  28,27 
18  42  5:).69 


Wo.    S3      18  47  18.81 


Diff.  for 


Ton 


o.wn 
o.iat 

0.879 
0.901 

0.91  :i 

0.9im 

1.012 
l.0« 

1.040 
1.05? 
1.004 

1.074 
1.063 
I.ODO 

1.097 
l.»09 
I.IOT) 

IJ07 
1.107 

r.ion 

I.IIKl 

i.ofm 
i.oim 

1. 070 

i.oTia 


A|>pfllF«Bt 

PaolinatlMl. 


31 
32 
22 


51  51.7 
0  51.9 
9  26.6 


22  17  35.6 
22  25  18.5 
22  32  35.3 

22  39  25.4 
22  45  49.0 
22  51  45.7 

22  57  15.4 

23  2  17-8 
23  6  53.0 

23  11  0.6 
23  14  40.6 
23  17  53.8 

23  20  37J2 
2B  22  53.6 
23  24  4L9 

23  36  3.0 
23  26  5:1.9 
23  27  17.6 

2S27  KiO 
23  26  40.0 
23  25  3fi7 

23  24  9.1 
23  22  11.2 
23  19  45.1 

23  16  50J 
23  13  28.6 
23  9  3N.3 
23    5  20.2 


mm  for 

iHoar. 


03f)    S.  23     0  34.4    ^i%M 


-93.04 

tO,tM 

-I0.B3 
18,74 
17.64 

-]6.r>4 

14.30 

-.13.17 
lt.03 
I0.«0 

-  9.74 

7.43 

-6.27 
6.10 
3,!I3 

-9.75 

-0,40 

+  0.78 

3.14 

^  4.32 

rh.rfO 
o.nc9 

>  7.85 
10,17 


TlB«. 

tolwi 
AiIiImI  lif 


H«u  TiM. 


10  44.63 
to  21.53 

9  57.84 

9  33  57 
9  8.76 
8  43.43 

8  17.60 
7  51.30 
7  24.56 

6  57.40 

6  39.84 
6     t92 

5  33.66 
5  5.09 
4  36.23 

4  7.11 
3  37,77 
3     8.23 

3  38.52 
3  8.69 
1  38-75 

1  8.75 
0  38.73 
0    8.72 


0  31.25 

0  51.13 

1  20.88 

1  50.46 

2  19.85 

2  48.99 

3  17.86 


3  46.43      I.f83 


Die  ror 


0.!Mg 
0.974 
0.H9P 


p086 
,106 
J%} 

J40 
.iHft 
.171 

J  84 

.918 
,997 
.9r« 

.240 
.94.S 
.^9 

.W) 

.947 

.tr49 

7m 

.919 
90N 
.196 


JUffht  A-m 


5— 5— ^i— 

16  41  19.06 
16  45  15.62 
16  49  12.18 

16  53    8.74 

16  57     5,30 

17  1     1.86 

17  4  58.42 
17  8  54.98 
17  12  51.53 

17  16  48.09 
17  30  44.65 
17  34  4L21 

17  28  37.77 
17  32  ai.3:i 
17  36  30.89 

17  40  37.45 
17  44  24.01 
17  48  20.56 

17  52  17.12 

17  56  13.68 

18  0  10.24 

18  4  6.80 
18  8  3.36 
18  11  59.92 

18  15  56.48 
18  19  53.01 
18  33  49,60 

18  27  46.16 
18  31  42.71 

18  35  39.27 
IH  39  35.N3 

18  43  33.39 

IMC  fm  I  a«iir. 
Ct^kU  Itl.t 
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BEGEM  BEK,  1894. 


ULin 


'                              AT  GREENWICH  MEAN  NOON. 

a 

2 

♦J- 

1 

THE  SUN'8 

of  tb« 
lUdiaR  Vector 

of  the 

DlffiUr 
1  Eoyr. 

MHaTfaK 
•f 

truelonoitudr. 

DtC  for 

1  HOUT. 

LiTITtlOm 

;i 

V 

1 

1     S 

3 

335 

ate 

337 

249*20'    3.7 

250  20  56.7 

251  21  50,4 

19  17''7 

20  10,5 

21  4.0 

is£l9 

-0!48 

0.40 

0.30 

9.9937610 
9,9936929  , 
9,9936262 

98,1 
27,5 

li      i>       • 

7   17  29.07 
7   13  33.16 
7     9  37j!M 

4 

5 
6 

3:19 

340 

252  22  44.9 
2f>:*  23  40.2 
264  24  36.2 

21  58.3 

22  53.4 

23  49.2 

15g.y9 

i52,ar> 

-  0,1s 
^0.06 
+  0,07 

9.9935611 
9.9934983 
9.9934372 

•96.6 
35.8 
«5.0 

7     5  41^ 
7     1  45.42 

6  57  49.50 

7 

8 
9 

341 
342 
343 

255  25  32.9 

256  26  30,2 

257  27  28.2 

24  45.7 

25  42.8 

26  40.7 

1   153.38 

1   1S«J0 

I&2.43 

+  0,20 
0,32 
0.43 

9-99at783 
9.99332m 
9.9932677 

^W.0 
22,0 

6  S3  B3M\ 
6  49  57.68  , 
6  46     1.7T 

]0 
11 
12 

344 
346 

258  28  26.8 
269  29  26.2 
260  30  26.3 

27  39.1 

28  38.3 

29  :i8.2 

152.46 
15^.59 

+  0.51 

0.56 
0.59 

9.99321^ 
9.9931671 
9.9931209 

19.6 

ie.7 

e  42    5.8& 
6  38    9.94 
6  34  14.03 

13 
14 

in 

347 
348 
319 

261  31  27.2 

262  32  28.8 

263  33  31.2 

30  38.9 
3!  40.3 
32  42.5 

I5t.56 

+  0.59 
0.53 
0-47 

9.9930771 
9.99:10363 
9,9929981 

-17.6 
16.5 
15.4 

6  aO  18.11 
6  ae  22JW 
6  23  26.29 

16 

n 

18 

351 
352 

261  34  34.4 

265  35  38.5 

266  36  13.3 

33  45.5 

34  49.4 

35  54.0 

ir>2.iir^ 

tri2.72 

+  0.39 
0.28 
0J5 

9.9929626 
9.9929297 
9.9928993 

-I4.a 
13.) 
13.3 

6  18  30.37 
6  14  3446 
6  10  3a55 

19 
SiO 
21 

353 
354 
355 

267  37  49.1 

268  :i8  55.6 

269  40    2.9 

36  59.6 
m    5.9 
i*9   13.0 

ir.2.7:. 

+  0.02 

-  0.11 

0.24 

9.9928713 
9.9928455 
9.9928219 

*IL9 
ID.3 
9.4 

6     e  42.61 
6     2  46.r2 
5  58  50.81 

2*2 
23 
24 

356 
357 
358 

270  41    10  8 

271  42   19.5 

272  43  28.7 

40  20.7 

41  29.2 

42  38.2 

i:i2.t47 

^  0.35 
0.45 
0,52 

9.9928002 
9,9927805 
9.9927625 

-  8.6 
7.9 
7,1 

5  54  64.90 

5  50  58.98 

1      5  47     3.07 

25 
26 
27 

359 
360 
361 

273  44  38.4 

274  45  4H.6 

275  46  58.9 

43  47.7  : 

44  57.7  1 
46     7.8 

-  0,56 
0.58 
0.56 

9.9927464 
9.9927321 
9,9927192 

-C.3 
5.7 
5.0 

5  43     7.16  , 
5  ^  11.24' 
5  35  15.33 

28 
29 

;n 

362 
363 
364 
365 

270  48     9.6 

277  49  20.3 

278  50  31.0 

279  51  4L5 

47  18.3 

48  28.8 

49  39,3 

50  49,6 

i5*j,m 

-  0.51 
0.44 
0,34 
0,23 

9,9927080 
9.9926985 
9.9926908 
9,9926848 

^  4.3 

:j.6 

2.il 
2.1 

5  31  19.42 
5  27  23,50 
5  23  37.59 
5  19  31.68 

32 

366 

280  52  51.9 

51  59>8 

iii2,9:i 

-  0.10 

9.9926805 

-1.3 

5  15  35.76 

rlie 

num^mr^  In  ooliiiiia 
mDftn  Qi|u1ai}i  of  win 

a  (H|iilao:£or  t 

be  data;  fa  oalq 

me.  far  I  Boor. 
(TalilA  n.) 

I 


!V. 
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OBESKWIGH  HBAN  THUS. 

1 

! 

1 

1 
3 

TUJd  Mooirs                                          1 

SKMIDIAirSTKH, 

fiORIZOKTJX  PARALLAX. 

ITPPSE  TRAMStT. 

AQt. 

K«MI. 

MMnlgbi. 

Xoon. 

DlCfbr 
1  Hoar. 

Midiilclil 

DUr.  for 

JMM.  for 
1  Hoor^  1 

4.1 
5.1 
6.1 

14  4a6 
14  46.7 
14  47,3 

14  47'!3 
14  46.7 
14  48.6 

54    I4'!3 

54     7.4 
54     9.6 

ft 
-A.46 

+l>.30 

54'    9!8 
54    7,3 
54  14.4 

40.09 
O.I1O 

V      m 

3  20J2 

4  7.1 
4  5L1 

1.90 
L78 

4 

14  50,6 
14  56.7 
1&    5,6 

14  5a3 

15  0.8 
15  11.0 

54  21.7 

54  44,3 

55  16.9 

1.15 

1   54  31,7 

54  59.3 

55  36,7 

1416 
1.74 

6  32.9 
6  13,4 
6  53,7 

1.71 
1.67 

7.1 
8.1 
9,1 

7 
8 
9 

IS  ITO 
15  30.3 
15  44.6 

15  23.4 
15  37.5 
15  52.1 

55  58.7 

56  47,6 

57  40.7 

'I'l.llO 

56  22.4 

57  13.9 

58  7,7 

^2M 
2.29 

7  35.2 

8  19,2 

9  7J 

1.77 
]J>| 
9,10 

10.1 
11,1 
12,1 

10 
11 
13 

15  59.3 

16  12.6 
16  ^.3 

16     6.2 
16  183 
16  27.3 

58  34.0 

59  22.8 

60  2.1 

+2,16 
t,85 

i.na 

58  59.3 

59  43.8' 

60  16,9 

42M 

1.08 

10    0,5 
10  59.7 
12    3.6 

SL34 
2.74 

13  J 
14.1 
15.1 

ia 

14 
1ft 

16  30.3 
16  33.1 
16  3L5 

16  32.3 
16  32  8 
16  29.3 

60  28.1 
60  38.2 
60  32.5 

+n.7ii 
-o.ri4 

60  35.2 
60  37,2 
60  24.2 

44J.I2 

-0.24 

0.88 

13  10. 1 

14  15.0 

15  15,5 

9.75 
2JS 
Ml 

16.1 
17.1 
18. 1 

17 

16 

16  26.2 
16  17.9 
16    7.9 

16  22.4 

16  lai 

16    2.6 

60  12,8 
59  42.6 
59     5.8 

-LOG 
1,61 

59  58.6 
59  24.6 
58  46.1 

I.C3 

16  10.7 

17  1.4 
17  48.7 

2.90 

9.03 
1.03 

19.1 
20.1 
21.1 

19 
91 

15  57.1 
15  46.2 
15  95.9 

15  51.6 
15  409 
15  309 

58  26.0 
57  46.1 
57    8.0 

1.5.1 

58    5.9 
57  26.7 
56  49.9 

-1.00 
I.&0 
1.47 

18  34.3 

19  19.6 

20  5.9 

LHO 

L96 

22  1 

2ai 

24.1 

S3 
23 
IN 

15  26.2 

15  n.5 

15    9.7 

15  21.8 
15  13.5 
15    6.2 

56  32.7 
56    0.7 
55  32.1 

-r.40 
1.13 

56  16.3 
55  46.0 
55  19.0 

-1^ 
1.19 
1.00 

20  54.0 

21  44.5 

22  36.9 

9.0s 

9as 

9.91 

25.1 
26.1 
27.1 

35 

27 

15    2.8 
14  56.8 
14  51^ 

14  r>9.7 
14  54.2 
H  49,7 

55    6.7 
M  44,7 
54  26.2 

54  55.3 
54  35.0 
54  18.5 

-0.93 
0.77 

23  30.4 
0  23.4 

9.23 
9.17 

28.1 

29,1 

0,4 

38 
29 

31 

14  47.9 
14  45.4 
U  44  5 
14  45.6 

14  46.5 
14  44.8 

14  44.H 
14  47.0 

54  12.0 
54    (1.7 

53  59.5 

54  3.5 

-<P.49 
441.01 

o.ri:! 

M    6.7 
54     0.3 
54    0.5 

54    8.5 

*0.3B  : 

-0.13 

40J7 

0.61 

1  14il 

2  22 

2  47J2 

3  29,5 

9.00 

IM 
1.71 

1.4 
2A 
3.4 
4.4 

83 

14  49,0 

14  5L6 

M  15.8 

40.70 

54  25,3 

^M 

4     9.6 

iM 

5.4 
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GBEBNWIGH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


RiKbiAsoeniiioii. 


Dlfllfor 
1  Miaate. 


Decliimtioii. 


Dlfflfor 
1  Minute. 


Hoar. 


RilChtAaoeiwioa 


Die  for 
IMimite. 


I>eellBAtkn. 


DICiv 


0 

1 
2 

:i 
4 
r> 
r> 

7 

8 
[) 

10 

II 

V2 
Vi 
11 
15 
10 
17 
18 
11) 
iM) 
21 

2:j 

24 


SATURDAY  1. 


b 

0 

19 

1 

19 

2 

19 

3 

20 

4 

20 

5 

20 

6 

20 

7 

20 

8 

20 

9 

20 

10 

20 

11 

20 

12 

20 

18 

20 

14 

20 

15 

20 

10 

20 

17 

20 

18 

20 

111 

20 

20 

20 

21 

20 

22 

20 

2:^ 

20 

m      H 

H 

54  59.36 

9.1343 

57    7.27 

Q.19M 

59  14.89 

9.1946 

1  22.22 

9.1197 

3  29.20 

9.IM8 

5  36.00 

9.1098 

7  42.44 

9.1049 

9  48.5J> 

9.1000 

11  54.44 

9.00SI 

14    0.00 

9UMW9 

10    5.26 

9MS2 

18  10.22 

9.0609 

20  14.88 

9.0759 

22  19.25 

9Un03 

24  23.32 

9.0654 

20  27.10 

9.0605 

28  30.58 

9.0556 

30  3:3.77 

9.0507 

32  3<).00 

9.0458 

34  3J).2G 

2.0409 

IMi  41.57 

9.0361 

38  43.59 

2.0319 

40  45.:^^ 

2.0264 

42  40.70 

2.0217 

S.25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
23 
23 
22 
22 
22 
22 

8.22 


SUNDAY  2. 


«i  ^.5 
15  12.2 

8  8.2 
0  57.5 

53  40.2 
46  16.3 
38  45.9 
31    9.0 

23  25.7 
15  36.1 

7  40.2 
59  38.0 
51  29.0 
43  15.0 
34  54.4 
2r)  27.8 
17  55.2 

9  10.0 
0  32.2 

51  42.0 
42  4(;.0 
313  44.2 

24  ;j(>.8 
15  2:18 


20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 


44  47.92 

2.0169 

40  48.79 

2.0121 

48  49.37 

9.0073 

50  49.07 

2.0027 

52  49.0i» 

1.9980 

51  49.43 

i.99:w 

50  48.89 

l.9t«7 

58  48.07 

1.9841 

0  4(;.98 

1.979C 

2  45.(;2 

l.97r>l 

4  43.99 

1.9706 

0  42.09 

1.9C62 

8  3i).93 

1.9617 

10  ;}7.50 

1.9573 

12  34.81 

1.9531 

11  31.87 

1.9488 

10  28.()7 

1.9445 

18  2,5.21 

1.94ai 

20  21.. 50 

I.9:)61 

2^2  17.51 

l.9:^20 

24  I3.:J4 

I.9Q79 

2<;    8.89 

1.9338 

28    4.20 

1.9199 

2I>  59.28 

I. 9160 

31  54.12 

1.9121 

S.22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 
19 
18 
18 
18 
18 
18 

S.17 


0    5.3; 
50  41.3! 

47  11.8 

:J7  :U).9 

27  50.7 

18  11.2 
8  20.5 

58  24.(; 

48  2:U» 
38  17.4 

0.2 

r>o.i 

29.0 

:}.o 

40  32.2 
35  5().7 
25  10.4 
14  31.4 

3  41.8 
52  47.(J 

41  48.8 
30  45.(> 

19  37.9 
8  25.8 

57    9.4 


28 

17 

7 

57 


7U>11 
7.199 
7.933 
7.343 
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4  48  10.0 

mm  Wi4X2 

m    8  49.07 

3.na        5  3G97J 

1 

l7.iS, 

9*135.0 

:)o 

1  17    7.90 

"» 

599  98.0 

i»4.ai  99  45,6 

93  10  I9<40 

^4Jia     -5  49  J  7.6 

-13.57 

92  39.7 

31 

1  93  17.97 

^kijmi 

+0  1 1  99.9 

*imm  9^1 4aO 

93  11  0«.03 

44.9n      -ri45  43.a>-a.50 

9-130.7 

39 

I9»30J0 

+tft.»l9 

+0  51  18.7 

^i«.n  99  50.4 

.jtf  Ualio«t3(. 

t0,f 

lib. 

IH^ 

ITtb. 
U.6 

rn4 

tTMit 

j«MhAM(mth. 

1*1 

1  «lb.    llUi, 

If4k.  itii.  ttth 

r^PiraJImz    ,  . 

4'!8 
1    12S 

14.0 

£0 
13.9 

Hor.  PmmllKi .  . 

^6 
19.1 

^     <     ..    1 
49i    3.8 
11.1    lOil. 

3"5  <   3.3  ,    :1 1 
f*.4  :    8.7     ^.r 

tlgmfpnin 

d  to  Iba  liAarIf  fituftcftaf'ldolicuiloiii  iml^QaftM  1 

iBC>   riM  AlfB  —  I  mljAiiM  llut  iturth  ilfial  k  ha&J 

«Dft  KTfl  l]ArrBMLB|t  ftBfl  1 
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I                                             GREENWICH  MEAN  TIME.                                           U 

MAY, 

JUNE.                                     H 

•5 

1 

ApiiarY'ot 

ki^ht 

AjH-pimlnn. 

ILA. 
rati 
Hour* 

Appftwsnt 

Tot.  of 

fwl 

Itnnr. 

1 

AjtMTukm. 

B.A. 
fbrl 
Hoar. 

DtJ^^Sm. 

J 

JTiWM, 

JVbm. 

JTwm* 

Foen, 

JTlM*. 

JVmh. 

flwOW. 

Jf«Mi. 

1 

1 

b  m    II 
I  23  I7,il7 

0     ^     ^^ 

^-  0  1 1  29/j 

it 

+IM.M 

b    m 
22  48.0 

1 

h  m    m 
G  36  25.6U 

a 
+4Li]4 

+25  15  16,7 

2 

129  3(5.10 

i&.»ta 

G64  18.7 

lOT.flS 

23  50.4 

2 

5  44  50.01 

si.s» 

25  2S  57.6 

i«.ia 

\  1.1 1 

a 

1  lUi    I.Sfl 

r3.a3i 

7:17  51.0 

IM.71 

22  ri3.0 

3 

5  5324.58 

ai.«iv 

25  28    7.6 

t.8i 

1    5,3| 

4 

14*^:15.31 

ia.sm 

S2a  3.0 1 

m.w 

22  55.8, 

4 

r> 

6    1  3d.98 

W.377 

25  W  52,0 

+  3.W 

1  lOi 

^ 

I  49  lO-RTi 

ifl.soa 

ft   6  50,1» 

114,09 

22  uS.7 

e    D  42.48 

1».9» 

2531  l6-» 

-  un 

1  14  J 

S 

1  rrfS    ft.70 

4l7.i93 

+  0  5^  tO.5 

+II3.1H 

2:*    1.7 

e 

6  17  34.58 

+19.M 

+25  2&  28.6 

"  7A9 

1  lai 

7 

2  :t  £>J0 

l7.ilS 

m:»7  57.D 

ir4.n 

23    4.1^ 

7 

6  25  14.81 

jfl.saa 

25  25rM.6 

imm 

in* 

e 

2  10  12.33 

l7.flM 

1124    5,1 

H5.7I 

2:1    8,2 

8 

6  32  42,77 

18.406 

25  I9  4k:i 

17.  !• 

1^3 

9 

3  17  2^jm 

ta.3w 

12  10  20,0 

ue.i!4 

23  11,7 

9 

6:!!K58,14 

I7J74 

25  1156.1 

mjm 

i%j», 

ia 

2  24  54.0it 

ia.736 

12  57    2,3 

]je.4H 

23  15.3 

10 

6  47    0.63 

1T.3» 

25   3  96.1 

9&.n 

r3ij 

n 

«32m03 

4-J».l!M 

+  13  43  37.8 

+n«.4a 

23  VXi 

H 

€53  50.01 

+t«,Tfi| 

+24  51  ld.5 

~m.7^ 

134.81 

'i« 

2  40  I3.5R 

19,«Sfi 

i4  30    7.8 

nfi.(» 

23  23  J 

12 

7    0  26.05 

ia,a9i 

24  38  40.3 

39JX 

137.4 

i:i 

8  48  7.ms 

19.MI 

15  16  2:1.5 

n5.»i 

23  27.2 

13 

7    6  48.57 

15.«S4 

24  24  38.6 

3a,7i 

139.8 

14 

2,16  11.311 

9B,3M 

ir>  2  ir>.5 

lEi.04 

2:131.5 

14 

7  12  57.30 

)5.«0 

24    9  20.4 

3i.7& 

142.0 

»5 

3    4  24.02 

».747 

IH  47  33.7 

]li.40 

23  30.0 

15 

7  18  52.34 

iA.m 

23  52  52,6 

m^ 

144,0 

IQ 

9  12  47.14! 

-nijir? 

+  17  32    0,0 

+110.SS 

23  45.6 

10 

7  24  33.28 

+i3.ai9 

+23  3fl2U7 

-45.W| 

1  45.7 

17 

3  2t  ja5H 

SI.4B9 

H  I5  43.D 

ia7.fift 

2:145.3! 

17 

7  30    0.03 

13.317 

23  16  54.2 

47 .» 

I47.« 

Ih 

3  2i>  :»H.42 

i»i.asi? 

IHTM  12.3 

iM.riA 

23  50.2 

1^ 

7  35  12.43 

it.Tia 

22  57  37,0 

4».17 

1  4^4 

III 

3  Jrt  40.04 

W.135 

VAlV.i  lo.n 

loa.w 

2:*  55,2 

1!) 

7  40  10.31 

19.100 

22  37  :WJ.3 

flO,«S 

140.4 

*J0 

3  47  40.fin 

sa.407 

20  l«54,2 

se.fti 

20 

7  44  53.40 

it.4eB 

22  »6  58.4 

5S.9i 

150.2 

21 

3ri6  4r.2.i 

+M.S36 

+20  56  43.0 

+  1«.17 

0  n.2 

21 

7  40  21.70 

+10,W3 

+21  55  40,7 

-aaii 

150.7 

2-2 

4  r>40,ao 

^.tiif* 

21  32  34.0 

fl7.M 

a    5,4 

22 

7  53  34.81 

t0.55H 

21  34  16,4 

M.3a 

150.9 

23 

4  M  5I>.0S 

93>i7 

2^2    GIHJ 

SI. 50 

0JQ.6 

2:1 

7  57  32.55 

3.tm 

21  12  24,7 

&%M 

J  51.0 

m 

4  2i    7.7LI 

23.019 

2-J  37  43,0 

t:..:* 

0  |5.1> 

24 

8    1  UMv 

B.9^ 

20  50  20.7 

^.33. 

1  50.8 

2y 

4  33  20.r,n 

23.0CH 

23    6  42.7 

Gtf.^a 

n2l,2 

25 

8    4  40.80 

fi.3» 

20^  10.tf 

££w4& 

1  50.2 

2a 

4  4.1  :fJ.OB 

+a3.DPI 

+23  33    H.H 

+  «.S3 

0  2(S,  1 

26 

8    7,50.eii 

+  7.fi7S 

+20    6    L4 

-as^ 

149,4 

^ 

4  51  43.firt 

Q'j.sgo 

'.'3  rrfi  r^:.5 

£^.I3 

0  3t,7 

27 

8  KM  4.37 

e.«»i 

liM3  58.0 

M^ 

148.3 

'JH 

fi  nriT/ifi 

3^1.733 

21  It)    2.4 

4».3:i 

n  :uJ.u 

28 

8  13  21.04 

e.i73 

19  22    7-6 

54.^ 

1  47.0 

^> 

ri  f>:»i44 

M.S4KJ 

24:Wi2IJ) 

4t!.{i9 

0  12,1 

20 

8  15  40.5."! 

5.450 

10    0  36.3 

53,31 

1  45.3 

an 

r>  ittr»LOrt 

aj-^M 

2152    3.0 

35.7^ 

0  47.1 

30 

8  17  42.55 

4.714 

18  39  30,8 

99.11 

i  43.4 

:u 

5  27  42.74 

♦ai.sce 

+^J5    5    0.0 

+  99,00 

rj,5>,o 

31 

8  10  26.72 

+  3.«4 

+  13  19  57.3 

-50.6* 

14l,t 

:*i 

5  M  2:..oy 

+^l.«H 

+2515  IM.7 

+  ^.« 

n  50.H 

32 

8  20  52,73 

+  3,9DL 

+  17  59    2^ 

-48.^ 

1  38.6 

iii\ 

lyoftlio  MnBtl 

. 

M.  «ih   nth/isui 
7M    7.2    6.0    {>7 

67 

6.0 

ilUU 

lin 

J  or  tim  Uotitb. 

Atb. 

IftLh. 

llth,   -i 

Olb. 

3At 

11 

h. 

MUi. 

fiiJmiiifftt^r  . 

^7 
7.2 

nidinmetar    .  . 
r.Pnralbi        . 

7.7 

3^2 

8.4 

OJi 

10.1 

2 
2 

^7 
12.3 

Nofnc^TbfiiiffEi  +  imlioataioaTtUdctfUiMtioiii* 
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OREKNVVICU  ME  Air  TIMM                                              11 

jULr. 

AUUUttT. 

4 

Tar.  of 
R.  A. 
furl 
tlour. 

AbMrml 

V*f;of 

i>Acr. 
for  I 
lliiyr. 

M*»ihli«ti 

Jf««ft, 

JTCMlii 

JV##Pi<, 

.Tma. 

a  hi 

141,9 

P  1                                          ( 

■ 

fro. 

■l 
-I3.8M 

4^18  18  57  !3 

-M.SI 
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8 
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OBEENWIOH  MBAN  TIME. 


SEPTEMBER. 


Apparent 

KiRht 
Aiicenaioii. 


Noon. 


h  ni  8 
10  38  37.39 
10  45  52.09 

10  53  0.68 

11  0  3.39 
II  6  59.96 

M  13  50.65 
1 1  20  35.5:) 
II  27  14.74 
1 1  33  48.45 
II  40  16.86 

II  46  40.18 
1 1  52  58.62 

11  59  12.40 

12  5  21.75 
12  II  26.88 

12  17  28.01 
12  23  25.34 
12  29  19.07 
12  35  9.39 
12  40  56.51 


21  12  46  40.56 
22-  1 2. VJ  21.75 
23  I  12  58  0.19 
21  13  3  30.01 
2.^*  13  9  9.31 


26 
27 

28 

2<J, 
30 

31 
32 


Var.of 
ILA. 
for  1 
Hour. 


Ifoon. 


13  N  40.2t> 

13  20    8.95 

13  25  35.37 

I3  30.^>9.62 

13  :Ui  21.74 

13  41  41.73 

13  46  59.39 

■1-18.933 
17.866 
17.735 
17.485 
17.335 

4-16.990 
16.7SI 
16.518 
16.993 
16.076 

•1-15.868 
15.670 
15.480 
15.300 
15.199 

-I-M.966 
14.819 
14.666 
14.509 
14.3»8 

4-14.275 
\A.\M 
14.046 
13.1)40 
13.838 

+  13.730 
13.647 
13.r>5:) 
13.466 
13.377 

+  I3.3K) 
+  13.199 


Apparent 
Deoiiuation. 


Noon, 


Day  of  the  MoiitK, 


Seiiiidiaiiioter 
Hor.Panilliix 


4-10  28  12  2 
9  43  9.0 
8  57  27.2 

8  II  14.0 
7  24  36.0 

4-  6  37  39.5 
5  50  29.8 
5  3  12.2 
4  1551.0 
3  28  30.5 

4-  241  14.1 

1  54    5.5 

1    7    7.7 

+  0  20  23.-3 

-0  26    4.9 

-  1  12  14.8 

1  58    4.2 

2  4331.0 

3  28  33.7 

4  13    9.8 

-  4  57  18.3 

5  40  57  6 

6  24    6.1 

7  6  4i.3 
7  48  44.9 

-  8  30  12.3 

9  1 1     3.2 
9  51   16.3 

10  30  50.1 

1 1  9  43.2 

-II  47  54.1 
-12  25  21.4 


Var.of 
I)eol. 
fori 
Honr. 


Noon. 


-111.79 
113.49 
114.94 
116.11 
117.01 

-117.67 
118.10 
118.34 
118.40 
118.99 


Meridian 
P. 


h    m 
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+'ji  r»5^j.7i  +4.cc; 


iTlli. 


1.:* 


Il     lu 

I  $1.3 

I  :(0.3 

I  :u,3 

I  ar*.ii 

I  'I7.:l 

I  t>t.:i 

I  21.1 

I  H,4 

I  15,4 


I  ?.4 
I  0.5 
I  :i.5 
I  o.r» 
(>u7.ri 


0  :*iM 

0*>L7 
n  J.'>,7 

I*  3:ru 

(»  l;M 
0  lii.^J 
n  I'AM 

h  U1.4 

0   7.:» 


I 


j;ilh. 


JUKE. 


^E^^ 


'    ILA. 


HMt. 


.Tm^H. 


ll      Bl 

4  47 
4  4§ 

4  4-t 
4DU 
4  51 


I4.a@ 
14.1^ 
13.57; 


4«.«t 


4^ 
4M 
455 

4  5t) 


IA.O0 
12.73 
I3L44 

ri,i4 


4  57  H.m 
4  5K  11.44 

4  ^*  11.11 

5  0  10.71 
5     I  tO/i7 


5  2 

r»  3 

5  4 

5  5 


:>/i7 


0  ^ 
5  11 
Ti  lU 
5  II 


1 


&  J'J  l.7i 
5  I  I  0,47 
Tj  i:i:>;M:t 
Ti  II  :i7,G"< 

G  ir>:p0.i-i 

fj  ]4irii.4:t 
G  i7:»i.G2 


4«.4n 

iL4n 

ft.«7 

4^4S 
t,4S4 
f.4S« 
S.4K3 
9.4il 

SJ,4T7 
3.  ITS 
9.479 

1.470 

4^46: 
3.464 
«,451 
3,4jd 
a.  454 

4a.4W 
9.44A 
tf.44a 

9.43? 
9.439 

+2,437 
43,431 


D^clJBHiwi, 


4Si  55£».7 

21  a£l  5.9 
2ie    S3Gu4 

^m    4  111.4 

^  e   1.0 

^    741.1 

^1  9  i9.e 

22  10  56.9 

+^  12  aa^ 

22  14  €<4S 
22  15  39.2 
22  17  10.3 
n  18  3!».9 

4-22  20  ao 
32  21  34,0 
22  22  5LK*i 
22  24  23.1 
22  25  45.1 

+22  27  5.5 
22  28  24.4 
2'4  2'MI.« 
a'i  :iO  57,7 
22  02  12.1 

+2-3  33  24 .» 
2-134  06,2 
2-2  35  4d.O 
22  36  54,2 
22  38    1.0 

+22  39    6.1 
+22  40    lf.d 


Tar.pf 
f«r  1 

noil]:. 


K   -1 

+4^ 

l»^ 

4Ji 

f  i3 

C4I 

uu 

4Ji 

2!^T 

4,» 

SI  act: 

+4,ii 

«}4¥J 

4.9B 

^4fil 

Ct4 

£I43J 

4.« 

23  401, 

4.« 

2j3a 

+3.M 
X90 

3h77 
3.TI 

+XM 

3.45 
3.» 

+J.33 
3Jff 
3.S0 
3.l{| 
3,0€ 

3.93 

2.74 
+^.ti8 

+9.ar 


23  ^,a 
23  23.3 

2:t2EU! 
23i:.4 
2inil| 
'£i  !!..> 
23    SL9 

£t  5.6 
2:i    i: 

22  fiti.T 
2-J  :iti.tf 
22  53,9 

22  50.9; 
22  47,3 
2^i4l,tl 

2;i4IJI 
22  3*.3 

22n6.0 

22  33.0 


D^fcy  of  tlie^Iouth. 


Kalar  SemiflLnmeler 
Horizon  uL  I'ArnlJ^Lx 


1,5 


10th. 


15.5 


tSUi. 


15.5 
iJj 


Kill, 


]51>I 


S*trtt.  — T^t- 3ji!;ij  i-  iri'l M^,i1  ua iiiirili iUH:Jituil£uDa]  lUo  aitra  —  Indloatei Haiti d«Gliiuidaii«, 
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I 


1 
« 

3 
4 
5 

6 
7 
8 
9 
10 

II 
19 
13 
14 
15 

16 
17 
18 
li» 
SO 

«l 

S3 
91 


aBBENWICH  MEAN  TIME. 


JULY. 


A«o«ii«ion. 


aOO%» 


516  54.43 
5  17  59.6-2 
0  18  50.68 
5  10  48.61 

590  46.X» 

591  44.09 
5«24I.S0 
59:138.81 
5  94:15.05 
5  95  39.09 

5*26  90.71 
5  97  96.31 
5  98  92.79 
5  90ia04 
5  30  14.06 

5  31  10.77 
5  39  6.37 
5  33  1.76 
5  33  56.03 
5  34  51.86 

5  35  46.57 
53641.04 
5  37  35.97 
5  38  90.95 
5  30  9*2.07 

5  40  16.43 
5  41  0.69 
5  49  9.53 
5  49  55.16 
5  43  47.40 

5  44  30.53 
5  45  31.96 


Vat.  of 
R.A. 
fori 
Uour. 


3ro9ii« 


•M.4af7 

t.4SI 
S.416 
9.410 
9.4M 

S.384 
9.377 
9.970 

49.30 
9.364 


9.33B 
9.330 

4^391 
9.319 
9.3n 
9.994 
9.994 

49.974 
9.994 
9.9M 
9.944 
9.S33 

49.999 
9.911 
9.1M 
9.197 
9.175 

49.109 
49.1- 


Appar«Dt 
l>6elin»iion 


IfO0Wt 


o      «       f 

499  30  6:1 
92  40  0.8 
99  41  II.O 
92  42  12.3 
92  43  11.5 

492  44  0.1 
99  45  5.2 
92  45  50.7 
92  46  52.8 
92  47  44.4 

429  48  :I4.5 
92  40  2:1.2 
92  50  10.3 
92  50  .-Mi.  I 
99  51  40.4 

492  52  23.:< 
22  5:1  4.8 
22  5:1  44.0 
92  54  9:1.6 
92  55    0.0 

+22  55  :W.O 
22  56  11.4 
92  56  44.7 
92  57  16.6 
92  57  47.2 

492  58  10.5 
22  58  44.5 
92  50  11.3 

92  50  36.7 

93  0    0.0 

423    09:1.0 
4-93    0  45.6 


Var.of 

for  1 
lluur. 


i^MII. 


49.08 
9.61 


Meridian 

PlMMf*. 


Ii    m 
92  36.0 
92  :«.o 

9.56 .  92  IIO.O 
9.49 '22  97.0 
9.49   92  24.0 


49.30 
9.30 
9.94 
9.18 
9.19 


49.00 
9.00 
1.94 


99  91.1 
92  18.1 
92  15.1 
92  19.1 
99    0.2 


92  6.2 
29  3.9 
99    0.2 

1.88  21  57.9 

1.89  91  54.9 


AUGUST. 


41.70  21  51.9 
1.70-21  48.1 
1.04  I  21  45.1 
1.58  j  21  42.1 

41.40  21  :tt>.l 
1.41  21  :m.o 
1.35  j  21  :io.o 

1.30    21  27.0 
1.95   21  2:1.0 

♦  1.19   91  20.0 
1.14    21  17.8 
'21  11.8 
21  11.7 
21    8.7 


IJ 

1.03 

0.98 


40.83 
40.88 


21    5.6 
21    2.5 


0i^of  thoMonili. 

4th. 

ISth. 

PoIat  Somtdiameter  .  . 
HonMontml  Fmimllmz  .  . 

15.7 
1.5 

15.8 
li> 

SOth. 


15.0 


S9th. 


lb  I 
1.5 


VAT.of 

K.A.  I  A|i|>arfl>ul 
for  1  l>«cliniitroii 
Hour. 


JToofi. 


h    in 


5  45  31.26 
5  46  99.68 ' 
5  47  I:I.78 
5  48    4.55 
5  48  54.08 


Vsn-.nf 
iK-ri 
for  I 

Hour. 


.Vo«M. 


5  40  45.08 
5  50  34.82 
5  51  94.21 
5  .V2  13.94 
5  53    I.OI 

5  5:1  .'1O.2O 
5  54:M.I1 
5  55  95.63 
5  56  12.77 
5  56  5*1.50 


»       I  o 

41.149  4-9:1 

9.130 1  9:) 

9.199.  9:1 

9.106  23 

9.0M  93 

49.080 '  42:1 

9.005  93 

9.050  23 

9.035  9:1 

9.090  93 

49.004 '  42:1 
1.988'     9:) 

1.979 1  93 
1.950;  93 
1.939.     93 


0  45.6  ' 

1  6.9  > 
I  2.'».6  I 

1  4:1.8  { 

2  0.8 

I 
9  16.7  ! 
9  31.6  1 
9  4.'>.3  I 
9  58.0 

3  0.7. 

I 
3  20.3 
3  :WA) ' 
3:i8.7 
3  46.4  ; 
3  53.2 


40.88 
0.83 
0.78 
0.73 
0.08 

40.04 


li    m 
91    9.5 

90  5!M 
20  :rf>.3 
90  5:1.9 
20  50.1 


90  47.0 
90  4:1.0 
0.55   90  40.8 


0.51 
0.40 

40.« 
0.38 
0.34 
0.30 
0.'/7 


5.'i7 
558 

5  .'lO 

6  0 
6    0 

6  I 

6  9 

6  2 

6  3 

6  4 


45.83 
31.75  I 
17.20  , 

9.:m  ' 

46.00 

I 
I 

31.10. 
I4.0(> 
58.27  I 
41.I2> 
23.40 


41.909 
1.905, 
1.887  = 
1.869 
1.861 

41.833' 

1.814  1 
1.795' 
1.770 : 

1.730! 


49:1 
9:) 
9:1 
93 
23 

4-93 
93 
93 
9:1 
93 


20  :i7.7 
20  34.5 

90  31.4 
90  28.9 
90  95.1 
20  21.0 
20  18.8 


6    5    5.30     41.730    42:1    4  13.3      H>.IO 


50.1  '  40.U3   20  1.'>.6 

4.1  0.19.20  12.5 

8.3  0.10   20    0.3 

11.6  0.19   20    6.1 

14.1  0.08   90    2.0 

1  i 

15.0;    40.05,  10  5l».7 

10  56.5 

10  5:1.3 

10  .'iD.O 
10  46.8 

10  4:t.5 


I 
10.8 

17.0 

10.5 

15.9 


40.09 

-0.01 

0.04 

0.07 


5  46.70  j 

6  97.70  I 

7  8.11; 

7  48.00  \ 

I 

8  97.:i7 
0    6.21  ! 


1.715 
1.094 
1.073 
1.051 

41.ftB 
41.007 


93 
93 
93 
93 

42:1 
493 


4  10.7  , 
4    7.5 
4    :i.7; 

3  50.3 

I 

3  54.4 
3  4l».0  • 


0.19 
0.15 


10  40.3 

10  :«7.o 
0.171  lo:i:i.8 
0.19'  io:U).5 

I 

-0.91;  10  97.9 

10  2:1.0 


-0.33' 


Day  of  tb«  Uonlh. 


Polar  Semi  diameter  . 
Horizontal  Parallax  , 


ftth. 


16.4 
1.5 


IStb.   I   SIst. 


16i>      16/!) 
1.6  '      1.6 


39lb 


17  3 
16 


ThoaifB  4>prttxod  to  ihe  humrlf  ohaoj^  of •loolioAtioo  inaie.a«i  th^t  north  docUnatioDA  are  iiMsreMiai:  ja«1  aoath  docllbA- 
The  tiffa  —  iodio*ie«  ibau  aorth  ■loolinaiioiu  are  rieoreaeing  and  ■oath  decliiutiontinoreMinc. 
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GREENWICH  MEAN  TIME. 


SEFrEMBEK. 


Aupitreut 

AMC«UlfttOU. 


Noon. 


h  III  H 
6  9  <3/^l 
0  !M4.r)l 
6  IO-^<i.27 
6  10  50.47 
C  II  3(}.ll 

G  I'J  \2.\S 
G  l*^47.G9 
Gi;i  2*^.60 
G  13  5G.93 
G  14  30.G5 

6  15  3.78 
G  15  36/29 
G  IG  8.19 
G  IG  39.47 
G  17  10.11 

G  17  40.11 
G  18  9.47 
G  18  38.17 
G  II)  G.-Ji 
G  19  33.58 


Var.  of 
Ii.A. 
fori 

lluur. 


Xooti. 


+1.607 
1.584 
1.561 
1.538 
1.515 

+1.491 
1.467 
1.443 
1.418 
1.393 

+1.368 
1.343 
1.316 
1.990 
1.964 

+1.937 
1.910 
l.liW 
1. 104 
L1'2C 


G'JO    0.\>G      +1.0117    +*>3    0  5G.9 


G*iO 'JG.^iG  1.0G8 

()\>0  5l.5()|  l.o;w 

G'JI  MkI5  i.ood 

G-JI  40.03'  0.971* 


Ap|>areut 
Deolin&tJun. 


Soon, 


+-*43 
23 
23 
23 
23 

+23 
23 
23 
23 
23 

+23 
23 
2:1 
23 
23 


3  49.0 
3  43.1 
3  3G.8 
3  30.0 
3  22.9 

3  15.4 
3  7.5 
2  59.3 
2  50.9 
2  42.1 

2  33.2 
2  24.0 
2  14.7 
2    5.2 

I  55.G 


+23  1  4G.0 

23  1  3G.2 

23  I  2«>.4 

23  I  IG.5 

23  I     (1.7 


2(1  0  22  :i.l8'  fo.yiy 
t>  -^2  2.').t;i)  ',  0.UI8 
26      (J  22  47.28  .      0.»87 


23  0  17.2 

23  0  37.5 

23  0  28.0 

23  0  1 8.0 


Var.  of 
IhcL 
fori 
llour. 


Noon. 


0  23    8.21 
0  23  28.39 


423    0    9.3 
23    0    0.1 
22  59  5 1. r> 
0.d.G]     22  59  12.9 
0.825 !     22  59  31.0 


-0.93 
0.95 
0.27 
0.99 
0.31 

-0.33 
0.34 
0.35 
0.36 
0.37 

-0.38 
0.39 
0.39 
0.40 
0.40 

-0.41 
0.41 
0.41 
0.41 
0.41 


0.40 
0.4U 

o.;n» 


^l<«rtdiau 
I'iUMtage. 


h  m 
19  23.9 
I9  20.G 
19  17.3 
19  13.9 
19  lO.G 


19 
19 
19 
18 
18  53.8 


7.3 

3.9 

O.G 

r»7  2 


18  50.4 
18  47.0 
I8  43.G 
18  40.2 
I8  3G.7 

18  33.3 
18  29.9 
18  20.4 
18  22.9 
18  19.4 

18  15.9 
18  12.4 
18  8.9 
18  5.4 
18  1.8 


■o.:i8  17  58.3 
u.:<7  I  17  51.7 
0.-m\  17  51. 1 
0.;o'  17  47.5 
O.-M    17  43.9 


G  23  47.81  I  +0.T93  ,  +22  59  20.0   -0.33 
0  24  0.4G  I  +0.7G1  I  +22  5!»  18.9  |  -0.31 

I  i  i 


Dayc.f  tlu^  Mouth. 

P(»i:ir  ScJiiidi.iiiieter 
llorizoiilal  i'arallux 


Ulli. 


17  6 
J. 7 


lltb. 


18.0 
1.7 


•i'Jil. 


J  8.4 
1.7 


17  40.3 
17  30.7 


30th. 


18.9 
1.8 


OCTOBER. 


Apparent 

KiKht 
AHCvnsiou. 


1  Var.  of 
I    K.A. 
1    furl 
Uour.   I 


Apiiareut 
iXHuiuutrioii. 


Var.  of, 

'    I)tfCl. 

Uour.  !V™**J 


yoon. 

Xoon. 

yvjn. 

Noun, 

1 

h    m     8 

H 

0      <       »» 

,, 

h . 

6  23  47.81 

•+0.793 

+^^  r>«j  :Mi.G 

-^.33 

17  4(U 

G24    G.4G 

0.761 

22  59  I8.U 

o.;fi 

173&7; 

G  24  24.33 

0.799 

'22  59  II.G 

0.30 

17  310 

G  24  4 1.42 

0.696 

22  59    4.6 

0.99 

17  21.4  i 

G  24  57.73 

0.683 

22  58  58.1 

ojsr 

17  &T 
17  210 

G25  13.24 

+0.630 

+^22  58  51.9 

-0.j» 

G  25  27.9G 

0.507 

22  58  46.2 

0.33 

17  IbJi' 

G  25  41.87 

0.563 

22  56  40.9 

0.91 

17  nv 

G  25  54.98 

0.599 

22  58  a(>.0 

0.19 

17  lOJ. 

G2G    7.27 

0.495 

22  58:11.7 

0.17 

17  7.1' 

C2G  18.75 

+0.461 

+22  58  27.9 

-0.15 

17   3.4' 

G2G  29.41 

0.497 

22  58  24.5 

0.13 

16r>9.6| 

G  2G  39.24 

0.303 

22  58  21.6 

o.:o 

IG5S.4 

G  2G  48.24 

0.358 

*22  58I9.3 

0.06 

16  340, 

G2G5G.4I 

0.393 

22  58  17.6 

0.06 

16  48.3! 

G27    3.73 

+0.988 

+22  58  16.4 

-0.04 

IG  44.4 

G27  10.21 

0.9SQ 

22  58  15.7 

— O.Ol 

10  10.6 

0  27  15.84 

0.ai7 

22  58  15.7 

+0.01 

lo:k).7 

G  27  20.G2 

0.181 

22  58  16.2  1 

O.OJ    I0  32.^f' 

G  27  24.53 

0.145 

22  58  17.3 

0.06     IO21K0 

1 

G  27  27.59 

+0  109 

+22  58  19.1 

1 

+0.08:  1G25.1| 

0  27  2t).77 

0.073 

22  58  21.4 

0.11  1  IG2I.\! 

0  27  31.09 

0.037 

22  58  24.4 

U.I4    10  i:.:t 

0  27  31.54 

+0.001 

22  58  28.0  1 

0.17    10  1:J.4 

0  27  31.10 

-0.036 

22  58  32.2 

O.l'j    IG    !M 

0  27  29.79 

-0.073 

+22  58  37.0  t 

+0.22 

IG    5.1 

0  27  27.00 

0.110 

.  22  58  42.5 

O.as: 

Hi    1.4 

0  27  24.51 

0.147 

22  58  48.6  , 

0.*J8     15  57.:i 

0  27  20.59 

0.183 

22  58  55.4  ' 

O.ao     1 5  TtXTi 

0  27  15.77 

0.^90 

22  59    2.7  1 

0.3U 

15  4ti.4 

0  27  10.07 

-0.256 

+22  59  lO.Hi 

+0.35 

15  45.4 

0  27    3.50 

-0.992 

+2i59  19.4 

1 

+0.37 

15  41.1 

l).iy  of  I  ho  Mouth. 

Polar  Scmidiaiiioler 
ilorizotilal  ParuUax 


8lh. 


19.4 
1.8 


lOtL. 


19.9 
1.9 


^-.-_^ 

•"    -      1 

2ltb. 

Wtl    1 

21K4 

2ii''3  \ 

1.9 

2.0  ' 

XorK.— Thoiii;;n  |- iiitliuato.^uoi-thilucliu.iti(m4;  thorti;;ii  —iadicdtos south  doclinaUoud. 
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r 

GHKENWIOU  MEAN  TIME.                                              J 

t 

NOVKMfiEa 

DECEHlfEB.                                1 

3E1 

Vtf.of 
fori 

IfOttT. 

ijiffisl 

fori 

A 

1 

-^Bsr 

iLA. 
fbri 
Hear 

td^g^^il 

U«l. 

rori 

Pins: 

t 

jr^M. 

jr«pii. 

iTM. 

If9m. 

ir«*ik 

jF*fl*lfc 

Mwm. 

«m^ 

i; 

■ 

C9f?    3.50 

43*i  G9  J1I.4 

+4(*n 

h  IP 

1541.4 

1 

but 
617  31.86 

« 

¥iA    7  12.4 

+oji 

133,7 

a 

«  90  56.06 

'.     O^Wft 

35lfi9J».7 

•,4i 

IS  37,3 

2 

0  17    2.10 

}jai 

23    7  31.7 

0.7V 

13  29.3 

a 

<  «S  47.75 

0.3W 

^i&nsaa 

Ml 

15  33.2 

3 

6  16  31.63 

l.»7t 

23    7  50.U 

0.71 

13  24.9 

4 

tmm.m 

0*400 

2'2&a4£».l 

Mft 

,  15  39.1 

4 

6  10    1.07 

iJK 

23    6  10.0 

0.71 

13  2il.4 

» 

«i»m&5 

0.4M 

*i3    0    OJ 

%M 

1525.0 

5 

6  15  29.S4 

1,111 

23    6  29.0 

0.7S 

13  16.0 

i     ^ 

fl9ftI7^ 

M>.4?J 

<^23    0  11.9 

^M 

1520.9 

6 

6  14  50.17 

'ijm 

+23    6  47.9 

4«.7i 

P  11.5 

7 

6  90   &*9I 

».£« 

23   Oi4.0 

0^ 

r5  16.0 

7 

6  14  26,013 

1.1IS 

23    9    0.6 

0.77 

13    7.0 

'    ^ 

ai£S53,:i7 

i.MJ 

23    0  36,7 

e,M 

15  12,6 

a 

6  13  53.60 

iMk 

23    92S.1 

0.77 

13    2,6 

9 

e«sm97 

o.a?» 

33    0^,0 

e.M 

15  a,s 

9 

0  13  20.74 

lOTI 

23    a  43,3 

0.71 

i25ai 

10 

«2S«5.r3 

MLO 

*^    1    3,7 

^m 

15    4.3 

10 

612  47.53 

l,W 

S  10    1.4 

0.7& 

12  53,6 

fl 

e«^40.6» 

-«.I4I 

403    1  ld*0 

+«,«i 

15    0.1 

11 

0  12  14,00 

-i.m 

+23  1019.1 

+0.74 

12  49  J 

It 

6  m  UMi 

o.f?e 

'^    J  33 J 

ftJB 

14  55.9 

12, 

011  4OJ0 

1.41t 

23  10  36.5 

0.7J 

12  44.6 

I) 

eiei3gj3 

0.711 

ir3    147,9 

0,M 

14  51.7 

13 

6  11    0.05 

1.4i7; 

23  10  53,7 

0.71 

12  40.1 

M 

e  ^90.65 

*.744 

23   3   3.5 

«.«i 

14  47.4 

14 

6  1O3i,0tii 

1.437 

2311  10.5 

0.7t 

12  35.0 

It 

694   2.39 

0*777 

^    3  19.0 

0,49 

14  43.2 

15 

6    9fi7,0ri 

i.4ie 

23  1 1  27.0 

%jm 

12  31.1 

II 

6  IKt  43.34 

-^M^ 

+23    2  30.0 

+^,09 

14  3^.0 

10 

6    9  2^1,27 

-I.4M 

+23  1143.1 

^M 

12  26.0 

n 

e«3«33'J 

^jm 

33   9^i.tl 

0.71 

14  34,7 

17 

0    *r  47.21* 

l.4fl 

23  1 1  56.9 

^M^ 

12  22.0 

» 

««3  :?.9« 

0,874 

23    3    9,1^ 

0.73 

14  30.4 

m 

6    »  12.15 

1.447 

23  12  14.2 

^ja 

12  17,5 

» 

e214t.5|j 

0.SQ5 

23    :i27.4 

0.73 

I4  2lt,| 

19 

6    7  30,851 

1.471 

23  12  29,2 

ijti 

r2 13,0 

•». 

fltt^lSlJiO 

O.S» 

23    3  45,1 

0.7S 

I4  2l.» 

20 

0    7    1.53 

1.174 

SO  13  43.7 

•,« 

12    6.5 

■i 

€tifi6.e0 

-«,•» 

^n    4    3J 

+o.« 

14  17.5 

21 

6    0  26.10 

-l,47» 

+23  12  57.SI 

+f.ao 

12    4.0 

m 

6  3133.10 

o.»e 

23    4  21.4 

0.T7 

14  13.1 

22 

6    5  50,02 

1.47t 

23  13  11,6 

04ij 

11  59.4 

n 

6111  a&3 

K«M 

^    4  3l#.9 

O.TI 

14  as 

23 

6    5  15.13 

i.<n 

23  13  24.9 

0,^ 

11  54.9 

\m 

6  90  44.0t 

i.aai 

23   4  5a5 

0.71 

U    4.5 

24 

6    4  39,65 

J.«T 

IP  13  37.7 

0^ 

1150.4 

* 

6«na43 

LOP 

23   &17.4 

0.71 

14    0.1 

25 

6   4    4.21 

1,4a 

23  13  50.1 

%M 

11  45,9 

U 

6I1I&£.19 

-I.J07 

+23    5  30,4 

+fl^7» 

13  55.7 

20 

0    3  2!*.tM 

-1,47» 

+'^14    ZO 

+0.#j 

II  41.4 

I* 

6  19^^,39 

1.139 

23   5  55,5 

0,80 

13  51.3 

27 

0    253.57 

1,4C7 

23  14  13,5 

d.47 

tl  36.9 

m 

6I8  57.B3 

1.I5§ 

23    0H.7 

4.8i 

13  47.0 

^ 

0    2  16.42 

h4»l 

23  14  21.0 

1.4& 

11  32.4 

w 

6  13  m74 

LL«» 

23    ir33/J 

4,« 

13  42.5 

29 

6    1  43.43 

1.4S4 

23  1135,2 

1.44 

N27.9 

* 

6  16    1.00 

l^VW 

23    0  53,2 

tm 

13  30,1 

30 

6    1    6.62 

1,441 

23  14  45.4 

«.fl 

1123,3 

1  '      ! 
3t 

617  31^ 

>l.t» 

+23    7  12,4 

+o.at 

13  33,7 

31 

6    0  34,02 

-1.4J7 

+2:n4  55.2 

+0.40 

11  16,6 

39 

6  17   a,  10 

-i  J&l 

+23   7  3K7 

+0.70 

13  29.3 

32 

5  59  59,67 

-1,4M 

+23  15    4.5     +«.ai 

1 

II  14.3 

Ottj«ftlw  Montis 

lit.       l»Ut. 

ITLh.      S»t]L 

D«x«fLh*M«&tJ^, 

U. 

iith. 

Litk 

SIU, 

2/4i 
2.1 

Wi^ 

Horixoiil&l  Pvmilu  .  . 

Srfil      2L3 
9^6        8.ti 

2l'V     iK!l 
2.0     a.? 

FoUr  S«niiaiAiiiat«r     , 
llortionUl  Pumllfti .  . 

2^14 
2.1 

±1 

a£6 

1    ^^^ 

1  i^  f  F^U«i  !•  llMi  boorir  «hMiC«  of  dMlia>ti«  iwlldfttoii  1 

bM  oorib  4Mll]uaMii  ■!«  inersMlfla  Mil  HMttb  4<>«liM- 

16 


242 


SATURN,  1894. 


GKEENWICH  MEAN  TIMK 

JANUABY. 

FEBRUAST. 

i 

i 

Tcr.of 
K.A. 
fori 
Hour. 

▼•r.of 
AptMrvBi        DecL 
Decliojitkm.      fori 
1  Hour. 

Mendiaa 

.a 

1 
I 

Airmiii— 

Yar.«r 
R.A. 

Hmt. 

^;s^^. 

:  Hmt. 

•Mwtfii 

JTmm. 

2f09l^ 

S<f9i^ 

Noon. 

JTmii. 

JTmm. 

Mmm, 

Mmm. 

1 

Ii    m    • 
J3  33^.94 

• 

O       0         II 

-7    8  32.5 

H 

-9.43 

18  46.1 

1 

13  37   3.34 

• 

-7  90  3£8 

•     j    k  . 
4«J9'i647i 

2 

13  33  40.51 

d.517 

7    9  29.7 

9.34 

18  42.3 

2 

13  37    4.02 

9jm 

7  90ia6 

•.«!  1643.7 

3 

13  33  52.72 

d^SOS 

7  10  24.8        9.25 

18  38.5 

3 

13  37   4J29 

^%jm 

720    2.7 

0.71 

1639.7 

4 

13  34    4.58 

•AB7 

7  11  17.6 

9.15 

18  34.8 

4 

13  37    4.16 

-0.014 

7  1944.6 

0.41 

16  £.8 

5 

13  34  16.09 

9,479 

7  12   8.2 

9.06 

18  31.0 

5 

13  37   3.63 

0jm 

7  19  94.1 

0J0 

1631^1 

6 

13  34  27.23 

^AS7 

-7  12  56.6 

-1.07 

18  27.3 

6 

13  37    2.70 

-0.0O 

-7  19    1.4 

+1.00 

1627J 

7 

13  34  38.01 

a.443 

7  13  42.7 

1.88 

18  23.5 

7 

13  37    1.37 

0J0« 

7  18  36.4 

1.00 

16219 

H 

13  34  48.42 

d.497 

7  14  26.6 

1.78 

18  19.8 

8 

13  36  59.64 

0J81 

7  18   9.2 

1.19 

I620J 

9 

13  34  58.47 

0.419 

7  15   8.2 

1.60 

18  16.1 

9 

13  36  57.51 

0.000 

7  17  39^ 

ijm 

I616J 

10 

J335   8.14 

0.306 

7  15  47.5 

1.50 

18  12.3 

10 

13  36  54.99 

0.114 

7  17   8.1 

1.37 

16110 

II 

13  35  17.44 

+0.380 

-7  16  24.6 

-1.50 

18    8.5 

II 

13  36  52.07 

-0.130 

-7  16  34.3 

-+1.40 

16  ao 

ri 

13  35  26.36 

0.304 

7  16  59.4 

1.40 

18   4.7 

12 

13  36  4^76 

0.140 

7  15  58.3 

1.55 

16  4.0 

13 

13  35  34.91 

0.348 

7  17  31.9 

1.30 

18    0.9 

13 

13  36  45.06 

0.101 

7  15  20.2 

IJ&% 

16  0.0 

14 

13  :^  43.08 

0.333 

7  18   2.1 

1. 21 

17  57.1 

14 

13  36  40.98 

0.178 

7  14  39.9 

1.7> 

I556J 

15 

13:15  50.86 

0.316 

7  18  30.0 

1.11 

17  5:3.3 

15 

13  36  36.52 

0.191 

713  57.5 

1.81 

15  52.01 

16 

13  35  58.26 

+0.300 

-7  18  55.6 

-1.02 

17  49.5 

16 

13  36  31.67 

-0.910 

-7  13  13.0 

+1.69 

15  4a0 

17 

13  36    5.27 

0.984 

7  19  18.9 

0.92 

17  45.7 

17 

13  36  26.45 

0.996 

7  12  26.5 

1.96 

15  44.0; 

\H 

13  36  II. IM) 

0.968 

7  19  40.0 

0.82 

1741.8 

18 

13  36  20.85 

0.949 

7  1 1  38.0 

2.07 

15  40.0! 

VJ 

13  36  18.14 

0.952 

7  19  58.7 

0.73 

17  38.0 

19 

13  36  14.88 

0.257 

7  10  47.4 

a.i5 

1535.9: 

W 

I3  36  2:}.99 

0.236 

7  20  I5.I 

0.(>3 

17  34.2 

20 

13  36    8.54 

0.979 

7    9  54.8 

2.93 

15  31.9. 

21 

13  :J6  29.45 

+0.220 

-7  20  29.3 

-0.54 

17  30.3 

21 

13  36    1.83 

-0.987 

-7    9    0.3 

+a.3i 

15  27.8 

22 

13,36  34.52 

0.203 

7  20  41. I 

0.44 

17  26.5 

22 

13  35  54.76 

0.309 

7    8    3.7 

3.39 

1523.8 

2:} 

13  3639.19 

0.187 

7  20  50.6 

0.34 

17  22.6 

23 

13  35  47.33 

0.317 

7    7    5.2 

S.47 

15  19.7 

24 

13  36  43.47 

0.171 

7  20  57.8 

0.25 

17  IH.8 

24 

13  35  39.55 

0.332 

7    6    4.9 

a.55 

15  15.7 

25 

13  36  47.35 

0.154 

7  21    2.7 

0.15 

17  14.9 

25 

13  35  31.41 

0.347 

7    5    2.7 

2.63 

15  11.6 

1 

2(1 

13  36  50.84 

+0.137 

-7  21     5.3 

-0.06 

17  1 1.0 

26 

13  35  22.93 

-0.361 

-7    3  58.6 

+a.7] 

15   7.5 

27 

13  36  53.92 

0.120 

7  21     5.6 

+0.04 

17    7.1 

27 

13  35  14.09 

0.375 

7    2  52.7 

a.79 

15   :i.4 

2H 

I3  36  5<J.6I 

0.104 

7  21     3.5 

0.14 

17    3.2 

28 

13  35    4.92 

0.389 

7    1  45.0 

9.86 

14  59.3 

21> 

13  36  58.90 

0.087 

7  20  59.2 

0.23 

16  59.3 

29 

13  34  55.41 

0.403 

7    0  35.5 

9.93 

14  55.3 

30 

13  37    0.78 

0.070 

7  20  52.5 

0.33 

16  55.4 

30 

13  34  45.58 

0.417 

6  59  24.3 

3.00 

14  51.9 

31 

13  37    2.26 

+0.054 

-7  20  43.5 

+0.42 

1651.5 

31 

13  34  35.41 

-0.430 

-6  58  11.4 

+3.07 

14  47.1 

32 

13  37    3.31 

+0.037 

-7  20  32.2 

+0.52 

16  47.6 

32 

13  34  24.92 

-0.443 

-6  56  56.8 

+3.14 

14  42.9 

Day  of  th«i  M« 

polar  Semidiaii 
llorizontui  Van 

leter  .  . 
illax  .   . 

iHt. 

»th. 

11 

8.1 
0.9 

17th. 

25th. 

Day  of  the  Month. 

2d. 

10th. 

ISth. 

1 

7/.) 
0.9 

8.2 
0.9 

a3 

0.9 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

8:4 

1.0 

8.5 
1.0 

8.6 
1.0 

87 
1.0 

N 

JTE— Th 

0  «li(u  +  iD(Ucat4)8  north  decliuatious;  tho  sign  —  indicates  so 

•ath  dooUnatloiu 

u 

8ATUENrl894. 


243 


OKBBNWIOH  MR  AN  TIME.                                              | 

UARCH. 

IFEIL. 

Vmt.  of 
R.A. 
rc»rl 
Oour. 

ApWHWlt 

T».of 

fcirl 
Hour. 

i 
§ 

I 

SI 

It  A. 

Emm. 

thSSmSm^ 

T«r.«r 

D««l. 
fori 
Bodr. 

MfltlilAM 

M*VtL 

»€^ 

Hmm. 

Itmm. 

n^m. 

JThm,  I 

S»m. 

#«!. 

b  m   i 

13  34  55,11 

m 

9       t       » 

-1    0  35.5 

1    k   tt 
l4  5Sw3 

1 

b  m   m 
13  37  48,50 

-#.ooo 

9       t      i0 

-613  48,9 

-HJO 

~\  m 
1346.3 

13  341^.56 

0.417 

6G@34.3 

3.00 

14  51,3 

3 

13  37  31.77 

0.090 

013   5.6 

4.31 

19  43.0 

I3343:>JI 

o.4att 

0  58  11.4 

%m 

14  47.1 

3 

13  37  14.96 

0.703 

610  31,9 

4. at 

13  37.8 

13  3194.93 

0.443 

Q  50  56.8 

3.14 

14  43,9 

4 

13  36  58.04  1 

0,700 

6   8  38,0 

4.30 

13  33.6 

(3  34  14.13 

•,«« 

0  55  40.0 

3.31 

I4  3a8 

5 

13  36  41,06 

0.700 

6    6  54.1 

4M 

13  3P.4 

13  a4    XQt 

-4.481 

-6  54  33,8 

^^M 

14  34.7 

0 

13  36  34.01 

-♦,711 

^    5  10.1 

44^ 

13  35.3 

13  33  61^9 

0.4^ 

6  53    3.4 

3.3« 

14  ;S0.6 

7 

13  36    0.91 

0,713 

6    3  36.0 

4.J3 

13  31,9 

13  33  S).a8 

e,4»4 

6  51  43.5 

3,40 

14  36.5 

8 

13  35  49.77 

t,7t» 

6    1  41.9 

4.M 

13  16.8 

|3  3a27.aT 

tJOt| 

6  50  30.3 

3,4S 

14  33.3 

9 

13  35  33,58 

O.T10 

55958,1 

4.ai 

13  13:5 

1333  ISM 

o.Aia 

6  4S56.4 

3.M 

14  18.3 

10 

13  35  15.37 

«.TtT 

5  58  14,4 

4.31 

13   8^3 

13  33   3,0;t 

-ftjflp 

-6  47  31,3 

+a^ 

14  14,9 

11 

1334  60.15 

-ilTIO 

-6  56  30,9 

44..30 

13    4.1 

l3  33G0ja 

«.»« 

6  40    4.9 

3,« 

14    9.9 

13 

1334  40.93 

0L7lt 

5  54  47,0 

4Ji 

II  69.9 

13  3^37.00 

i^ui 

6  44  37,3 

xm 

14    5.8 

13 

1334  33,69 

0.710 

5  53   4,8 

4.S7 

1155.7 

l3  331Ei74 

^Ml 

6  43   8>3 

S.73 

14    1.6 

14 

J3  34    0,47 

A7IT 

5  51  33,4 

4JS 

11  51.5 

13  33  iaj4 

0.&TI 

0  41  38,0 

^:m 

13  57.4 

15 

13  33  49,37 

•,7tO 

5  49  40.3 

tm 

11  47.3 

13  31  56.30 

*t.30> 

^40   6.7 

43,83 

13  53.3 

10 

1333  33.10 

-4L71A 

-5  47  58.7 

44.01 

11  43.6 

13  31  VL'n 

tJOt 

6  38  34.4 

Xtti 

13  49.1 

17 

13  33  14.97 

0.713 

5  46  17,7 

4J0 

II  38,8  1 

13  31  37.93 

O.BM 

037    0,9 

3.09 

13  44.9 

18 

13  33  57,88 

0.711 

5  44  37,3 

4.17 

1 1  .^,6 

13  31  13.43 

0,tOi 

0  35  30,4 

3.00 

13  40^ 

19 

13  33  40.85 

0,700 

543  57,5 

4,U 

1130.4 

13  30  56,70 

0,01  e 

0  33  5LO 

4,00 

13  36,0 

30 

13  3333,89 

0.700 

5  41  18.4 

4.tl 

1136.3 

13  30  13.77 

-t.«tt 

-6  33  14.7 

44,04 

13  33,4 

31 

1333   7,06 

-0.700 

-539  40,1 

*4.«0 

II  31.9 

I3  3038.e6 

O.iM 

6  30  37,6 

4.0T 

13  3dw9 

33 

13  3150.18 

0.000 

5  38   3.0 

1,00 

11  17.7 

13  30  13.35 

».#4» 

638  50,5 

4.10 

13  34.0 

33 

13  3133.40 

0.000 

5  3636.0 

4.01 

11  I3J» 

13  ^i  57  .H6 

».»« 

6  37  30.8 

4.13 

13  rj.9 

34 

13  31  10,83 

O.O0J 

5  3150,1 

3,07 

II     9.3 

1331143.30 

0,«« 

6^41,3 

4.10 

13  15.7 

35 

1331    0.31 

aooo 

5  33  15,3 

3.9Q 

n     5.1 

I33£l3n.3di 

-«.«l 

-634    K3 

14,10 

13  11.5 

30 

I330  4X1KI 

^.0» 

-5  31  41.5 

43.l» 

II    0.9 

1339  10,41 

Q.«e 

6  33  30.4 

4.11 

13    7.3 

3? 

I3  30  37J$3 

«.07« 

5:i0    8.6 

i,m 

10  56,7 

13  38  54.39 

o,f?a 

630  3<J,0 

4.03 

13    3.1 

38 

13  30  IL46 

0,070 

5  38  36.8 

3.fO 

10  53,5 

I33l)3a03 

twieo 

6  18  57.1 

v» 

13  58,9 

39 

13  19  55,44 

0.0H 

537   6.3 

3.75 

19  48,3 

1331^31,64 

o.«» 

6  17  14.8 

4.07 

13  54.7 

30 

13  19  3937 

tJBi 

525  36.8 

3,10 

16  44.1 

13^   &J3 

-#,«9 

-6  15  33,0 

-H,«» 

13  50,5 

31 

13  1933.85 

^.OJ 

-534    8.6 

43.00 

10  39.9 1 

13  37  48,50 

-t,«& 

-6  13  48.9 

44,30 

13  46.3 

33 

13 19  aao 

-0J*| 

^3341.6 

43J* 

10  35.7 

3^  of  lb*  Moutli, 

Ub. 

I4tb 

.      114 

Mtb. 

DftyoTibwHMtli, 

7ifc. 

tO«b 

.      SSd. 

llBlv 

ilUi .  . 

4^8 
1      16 

\        ^9 
\        1.0 

9!o 

1J> 

Piikr  e$«iBidiui 
fiorixcmt*^!  Pari 

L9t0r   . 

9^0 
1.0 

9^ 
li 

\        9.4] 
i        LC 

Oil 
IJl 

ilfB  i^praftu 

4t«tll«l9 

lAAtlOMI 

Pini.   Tt 

■UfUll 

244 

• 

SATURN, 

1894. 

1 

GBBENWIGH  MEAN  TIME.                                             1 

MAY. 

JUN£.                                    1 

5 
1 

Ascension. 

Var.of 
R.A. 
for  1 

Hour. 

Apparent 
Declination. 

Var.of 
Decl. 
fori 
Hour. 

Meridian 
P««ig^ 

5 

1 

Ascension. 

Var.of 
R.A. 
fori 
Hoar. 

DmS^!!^!!. 

Var.ol 
Deel. 
fori 

Honr. 

IbriAi 

1 

K09H. 

JTooii. 

ilTMm. 

Nwm. 

t 

J^oon. 

Notm. 

Ko9n. 

jir«M». 

1 

b    m     • 
13  19  23.85 

• 
-0.651 

O       0         0t 

-5  24    8.6 

+3.65 

h    m 
10  39.9 

1 

h    m    a 
1313  12.10 

• 
-0.311 

o       «         ## 

-4  52  21.0 

+1.98 

b  . 

8  31 J 

2 

13  19    8.30 

0.644 

52241.6 

3.50 

10  35.7 

2 

13  13    4.80 

6.997 

4  51  51.2 

1.19 

8«i 

3 

13  18  52.92 

0.636 

5  21  16.0 

3.53 

10  31.5 

3 

13  12  57.84 

6.983 

4  51  23.7 

1.16 

%m\ 

4 

13  18  37.72 

0.698 

5  19  51.8 

3.47 

10  27.4 

4 

13  12  51.22 

0.966 

4  50  58.5 

1.61 

8I9J) 

5 

13  18  22.71 

0.690 

5  18  29.0 

3.41 

10  23.2 

5 

13  12  44.95 

0JB4 

4  50  35.6 

0.99 

815.8 

6 

13  18    7.89 

-0.619 

-5  17    7.7 

+3.35 

10  19.0 

6 

13  12  39.03 

-O.S39 

-4  50  14.9 

■fO.« 

811.7 

7 

13  17  53.28 

0.604 

5  15  47.9 

3.99 

10  14.8 

7 

13  12  33.47 

0.995 

4  49  56.5 

0.73 

8  7.7 

8 

13  17  38.88 

0.596 

5  14  29.6 

3.92 

10  10.7 

8 

13  12  28.26 

0.910 

4  49  40.5 

0.C3 

8  17 

9 

13  17  24.70 

0.586 

5  13  12.9 

3.15 

10    6.5 

9 

13  12  23.41 

0.195 

4  49  26.7 

0.54 

7S9.7 

10 

13  17  10.74 

0.577 

5  1 1  67.9 

3.06 

10    2.3 

10 

13  12  18.92 

0.180 

4  49  15.2 

0.44 

755.7 

11 

13  16  57.02 

-0.567 

-5  10  44.6 

+3.01 

9  58.2 

11 

13  12  14.78 

-0.169 

-4  49    6.0 

-k^JH 

7  51.7 

12 

13  16  43.53 

0.557 

5   9  32.9 

9.94 

9  54.0 

12 

13  12  11.01 

6.150 

4  48  59.1 

0.95 

747.7 

13 

13  16  30.29 

0.547 

5    8  23.0 

9.87 

9  49.9 

13 

13  12    7.60 

6.135 

4  48  54.6 

0.15 

743.7 

14 

13  16  17.30 

0.536 

5    7  14.8 

9.80 

9  45.7 

14 

13  12    4.55 

6.190 

4  4852.3 

+0.06 

739.7 

15 

13  16    4.57 

0.5S6 

5   6    8.5 

9.73 

9  41.6 

15 

13  12    1.87 

6.105 

4  48  52.3 

-O.M 

735.8 

16 

13  15  52.10 

-0.514 

-5    5    4.0 

+9.65 

9  37.5 

16 

13  11  59.55 

-0.080 

-4  48  54.7 

-0.14 

7  31 J 

17 

13  15  39.89 

0.503 

5    4    1.3 

9.57 

9  33.3 

17 

13  II  57.60 

0.074 

4  48  59.3 

0.93 

7  27.8 

18 

13  15  27.96 

0.499 

5    3    0.5 

2.49 

9  29.2 

18 

13  11  56.01 

0.059 

4  49   6.2 

0.33 

7  23.9 

19 

13  15  16.31 

0.480 

5    2    1.6 

2.41 

9  25.1 

19 

13  11  54.79 

0.044 

4  49  15.5 

0.43 

719.9 

20 

13  15    4.94 

0.468 

5    1     4.7 

2.33 

921.0 

20 

13  11  53.93 

0.099 

4  49  27.0 

0.59 

7  16.0 

21 

13  14  53.85 

-0.456 

-5    0    9.8 

+2.25 

9  16.8 

21 

13  11  53.44 

-0.013 

-4  49  40.8 

-0.99 

7  12.0 

22 

13  14  43.06 

0.444 

4  59  16.8 

2.17 

9  12.7 

22 

13  II  53.33 

+0.009 

4  49  56.9 

0.79 

7   8.1 

23 

13  14  32.55 

0.432 

4  58  25.8 

2.09 

9    8.6 

23 

13  11  53.57 

0.017 

4  50  15.3 

0.81 

7   4.2 

24 

13  14  22.35 

0.419 

4  57  36.9 

9.01 

9    4.5 

24 

13  11  54.19 

0.039 

4  50  36.0 

0.91 

7    0.3 

25 

13  14  12.45 

0.406 

4  56  50.0 

1.92 

9    0.4 

25 

13  II  55.18 

0.048 

4  50  59.0 

1.00 

6  56.3 

26 

13  14    2.87 

-0.393 

-4  56    5.1 

+1.83 

8  56.4 

26 

13  11  56.53 

+0.064 

-4  51  24.2 

-1.10 

6  52.4 

27 

13  13  53.60 

0.380 

4  55  22.4 

1.74 

8  52.3 

27 

13  11  58.26 

0.079 

4  5151.7 

1.19 

6  48.5 

28 

13  13  44.65 

0.367 

4  54  41.8 

1.65 

8  48.2 

28 

13  12    0.35 

0.095 

4  52  21.5 

1.S9 

6  44.7 

29 

13  13  36.01 

0.353 

4  54    3.3 

1.56 

844.1 

29 

13  12    2.81 

0.110 

4  52  53.4 

1.38 

6  40.8 

30 

13  13  27.71 

0.339 

4  53  27.0 

1.47 

8  40.1 

30 

13  12    5.64 

0.196 

4  53  27.9 

1.48 

6  36.9 

31 

13  13  19.74 

-0.325 

-4  52  52.9 

+1.38 

8  36.0 

31 

13  12    8.84 

+0.141 

-4  54    4.4 

-1.57 

6  33.0 

32 

13  13  12.10 

-0.311 

-4  52  21.0 

+1.28 

8  31.9 

32 

13  12  12.41 

+0.157 

-4  54  43.2 

-1.66 

6  29.1 

Day  of  the  Month. 

Ist. 

»th. 

17th. 

26th. 

Day  of  the  Month. 

ad. 

10th. 

18th. 

20th. 

Polar  Semidiameter  .  . 
Horizontal  Paraliax  .  . 

8.9 
1.0 

8.9 
1.0 

8!8 
1.0 

87 
1.0 

Polar  Semidiameter  .  . 
Horizontal  Parallax  .  . 

86 
1.0 

1.0 

0.9 

^:3 

0.9 

Norc-The 

sign  +  indloates  north  deoUnatioas;  the  sign  —  indioatea  sot 

LthdeeUnatioBa, 

1 

SATURN,  1894. 


246 


GBBBirWIOH  MBAN  TIMB. 


JULY. 


AUGUST. 


^KSTt" 


h  m  a 
13  li  8.84 
in  19  19.41 
13  12  16.35 
13  19  20.65 
13  19  95.39 

13  19  30.36 
13  19  35.75 
13  19  41.51 
13  19  47.63 
13  19  54.11 

13  13  0.94 
13  13  8.13 
13  13  15.67 
13  13  93.55 
13  13  31.79 

13  13  40.37 
13  13  49.99 
13  13  58.56 
13  14  8.16 
13  14  18.10 

13  14  98.37 
13  14  38.98 
13  14  49.99 
13  15  1.18 
13  15  K.78 

13  15  94.70 
13  15  36.94 
13  15  49.50 
13  10  9.38 
13  16  15.57 

13  16  99.07 
13  16  49.89 


Tar.  of 
R.A. 
fori 
llonr. 


ApMUwnl 
D<«llMikm. 


Noam. 


Tar.ef 
DmL 
fori 

Hoar. 


M«TidiMI 

PmMMkC** 


Ifoo*. 


AmsomIob. 


▼ar.eC 
B.A. 
fori 
Hoar. 


k  m  • 
13  16  49.89 
13  16  57.09 
13  17  11.45 
13  17  96.18 
13  1741.91 

13  17  56.54 
13  18  19.15 
13  18  98.05 
13  18  44.93 
13  19    0.79 

13  19  17.47 
13  19  34.49 
13  19  51.78 
13  90  9.34 
13  90  97.17 

13  90  45.% 
13  91  3.60 
13  91  99.90 
13  91  41.05 
13  99   0.15 

13  99  19.50 
13  99  39.10 
13  99  58.93 
13  93  18.99 
13  93  39.30 

13  93  59.84 
13  94  90.60 
13  94  41.58 
13  95  9.80 
13  95  94.99 

13  95  45.86 
13  96   7.71 


ifoOA. 


DmSimSmi. 


▼tf.oT 
DmL 

tUf  1     ' 

Hoar.  Mnldian 
iPaMftfo. 


IfOMb 

JfOMIb 

O      #        $t 

-5  30  13.5 

-CM 

5  3153.8 

4M 

5  33  35.7 

4M 

5  35  19.3 

4M 

5  37   4.6 

4.41 

-5  38  51.5 

-4.49 

5  40  39.9 

4Jf 

5  49  99.9 

4M 

5  44  91.4 

4.66 

5  46  14.4 

4.74 

-5  48   8.8 

-4.16 

5  50   4.7 

4.81 

5  59   9.1 

4Ji 

5  54    0.8 

4M 

5  56   0.9 

&M 

-558   9.3 

-6.4t 

6   0   5.1 

5.15 

6   9   9.9 

iM 

6   4  14.6 

5.96 

6   6  91.9 

5.J6 

-6   8  99.1 

-6.J6 

6  10  38.9 

5.46 

6  19  48.4 

A.45 

6  14  59.9 

5J6 

6  17  19.5 

5J5 

-6  19  96.3 

-5.66 

691  41.1 

5.64 

6  93  57.0 

5.66 

6  96  14.0 

5.71 

698  39.0 

5.76 

-6  30  51.0 

-6J6 

-6  33  11.0 

-6.64 

• 
46.141 
6.157 
6.179 
6.187 
6.SI8 

•^6.917 


6.9«7 
6.969 
6.9n 

46.998 
6.307 


6.337 
0.3S1 


6.S79 
6.383 
6.487 
6.491 

46.435 
0.446 
6.463 
6.477 
6.490 

46.563 
6.517 
6JO0 
6343 
6.566 

48.566 
48J89 


O        #         M 

-4  54  4.4 
4  54  43.9 
4  55  94.9 
4  56  7.5 
4  56  53.0 

-4  57  40.7 
4  58  30.5 

4  59  99.6 

5  0  16.7 
5    1  13.0 

-5  9  11.4 

5  3  11.9 

5  4  14.5 

5  5  19.1 

5  6  95.8 

-5  7  34.5 
5  8  45.1 
5  9  57.8 
5  1 1  19.4 
5  19  99.0 

-5  13  47.5 
5  15  7.9 
5  16  30.9 
5  17  54.4 
5  19  90.5 

-5  90  48.4 

5  99  18.1 

6  93  49.7 
5  95  93.0 
5  96  58.1 

-5  98  34.9 
-5  30  13.5 


-1J7 
1.66 
1.76 
1J5 
1.84 

-8.83 
9.19 
9.91 
9.36 


-8.49 
9.57 


9.74 


-9.96 
9.98 
3.07 
3.15 
3.93 

-3.31 
3.38 
3.47 
3.55 
3.63 

-3.78 
3.78 
3.86 
3.98 
4.68 

-4.87 
-4.14 


h  n 
6  33.0 
6  99.1 
6  95.3 
6  91.4 
6  17.5 

6  13.7 
6  9.8 
6  6.0 
6    9.9 

5  58.4 

5  54.5 
5  60.7 
5  46.9 
5  43.1 
5  39.3 

5  35.5 
5  31.7 
5  97.9 
5  94.1 
5  90.4 

5  16.6 
5  19.9 
5  9.1 
5  5.4 
5    1.6 

4  57.9 
4  54.9 
4  50.5 
4  46.8 
4  43.1 

4  39.4 
4  35.7 


40.568 


6.808 
6.896 
6.638 

48.644 
6.6S6 

6.666 
6.666 
6^68 

48.764 
6.716 
8.796 
6.787 
6.746 

48.788 
6.778 
6.781 
8.781 
6J8I 

48JII 
6J81 


6J5I 

48J8I 
6J78 
6,Jf78 

6.668 
6J87 


48.815 


DayeriboMoBtli. 


Polar  S«midiaiDeter 
Horisonul  Parallax 


4Ui. 


8J 
0.9 


lith. 


^1 
0.9 


lOth. 


(Co 

0.9 


96ih. 


Dayof  tlio  Mootb. 


7:9 
0.9 


Polar  Semidiametar 
Horiaontal  Parallax 


5tli. 


7JA 
Oil 


k  m 
4  36.7 
4  39.0 
4  98.3 
4  94.6 
4  90.9 

4  17.9 

4  13.5 

4  9.8 

4  6.9 

4  9.5 

3  58.9 
3  55.9 
3  51.6 
3  47.9 
3  44.3 

3  40.7 
3  37.1 
3  33.4 
3  99.8 
3  96.9 

3  99.6 
3  19.0 
3  15.4 
3  11.8 
3    8.9 

3  4.6 
3  1.0 
9  57.4 
9  53.9 
9  50.3 

9  46.7 
9  43.1 


7.7 
0.9 


list. 


7.6 
0.9 


98Ui. 


7.5 
0i> 


TbaalffB  4-  pratzad  ioiho  hoorly  oluuigeof  daoUaaUoa  Indloatoa  thai  north  daellaaikHM  ar»  iaereaalag  mad  •oath  dooUaa- 
HaaaaradaeraaalBf.   Tho  dga  ^tadtoatoa  that  north  d^OinatioBi  are  doar^Mlag  aad  ■oath  danHaatkwn  laerMMfag. 


246 


SATURN,  1894. 


aHEENWIGH  MEA27  TIME. 

1 

SEPTEMBER. 

OCTOBER.                         1 

43 

Apnftr^Ti  t 

kicbt 

Ancianntnti. 

Far.  of 

for  1 
Htmr. 

A.pWPflt 

DwHnaUaii . 

7*r.of 
I>eoL 
for  1 
Hnur. 

Koridtu 

l*JIHM«fl, 

fs?: 

Var.of 
RA, 
fprl 
Boar. 

riSSKr^iV-. 

Var.af 
DaeL 
fori 
Ewir. 

4 

5 

ffocn. 

No&n. 

JfMfl. 

ifMH. 

fr 

3 

»_ 

JTant. 

JV««4«, 

Jf**m. 

,1 

] 

h    m     H 
13  20    7.71 

-033'lirO 

H5,S4 

b    m 
2  43.1 

1 

b    ni     a 
13  3822.15 

4-1  JOi 

-7  48  29!^ 

a 

3 

J3  20  99.77 

D.0M 

63531,9 

&M 

2  30.6 

2 

13  38  48.65 

1.100 

7  5f    6.3 

BJ^ 

am 

;i 

13  96  52.03 

0.1133 

6  37  53.7 

5.9S 

2  3G.0 

3 

13  39  15.21 

1,110 

7  53  43.6 

tJS€ 

«%! 

4 

13  27  14,45 

e.iHo 

G  40  16,4 

5.90 

2  32.5 

4 

13S94K02 

1.113 

7  50  90.9 

0.56 

om' 

fi 

13  27  37,14 

0,948 

6  42  40.0 

s.oo 

228,0 

5 

13  40    8.68 

1.11ft 

7|i8  5a3 

fi,5f 

»m 

6 

13  27  50,99 

4«,0S« 

-6  45    4,4 

-«.04 

2  25.4 

6 

13  40  35,51 

41.119 

-8     1  35,8 

-o;5i 

oia.<> 

7 

13  28  23,02 

0.904 

C  47  ao.G 

6.07 

221.8 

7 

13  41    2.42 

M» 

8    4  1X3 

6.56 

o«s 

8 

13  28  40/13 

O.ffJI 

6  40  55,G 

0,10 

2  18,3 

8 

13  41  20.39 

Mifi 

8    6  50.9 

8JSI 

03U 

0 

13  20    0.62 

0.11^ 

6  53  22.3 

o.ta 

2  14.7 

0 

13  41  56,43 

1.196 

8    9Q^A 

0,^ 

oaai 

10 

13  29  33,18 

0,965 

6  54  40,7 

0.10 

2  11.2 

10 

13  42  23,52 

1,130 

8  13    5.8 

§,£& 

09K,1 

11 

1^29  50,02 

+4.9IS 

-G57  17*8 

-6,19 

2    7.6 

11 

13  42  50.67 

4^1,139 

-8  14  43.2 

-i^ 

02U 

12 

13.10  20.82 

0,990 

0  59  46,0 

6.39 

2    4.1 

12 

13  43  17,88 

1.134 

8  17  20.5 

6^ 

019.1 

in 

13  30  44.SS 

1,00$ 

7    216.1 

«.3& 

2    0,6 

13 

13  43  45.13 

1,136 

8  19  57.7 

0.^ 

^\u 

M 

t3  3l    9,1 1 

].or3 

7    4  4GJ 

0,97 

1  57,1 

14 

13  44  12,42 

M3« 

8  22  34,7 

6.54 

OI«:i 

1^ 

13  31  33,ri0 

1.090 

7    710.S 

S.» 

I  53.5 

T5 

13  44  30.76 

M40 

82511.5 

e.53 

0  ai 

w 

13  31  rifl.05 

4-1,096 

-7    9  48,0 

-6.33 

1  50,0 

10 

13  45    7.13 

+1.14ft 

-.8  27  48.3 

-0.53 

0   5.1 

17 

[3  32  2*2.72 

}.(m 

7  12  10.8 

HM 

1  46,5 

17 

1  13  45  34.54 

1,143 

6  30  24.8 

0,^ 

1*    i.t 

18 

I3  32  47.ri0 

1.033 

7  14  .Vi.| 

6.36 

1  43,0 

18 

134C    1.07 

1.H4 

8  33     1.0 

0,51 

an  5l.fi 

ia 

J  3  3:1  l*i.ri4 

1.044 

7  17  24.0 

6.ns 

1  30.4 

10 

13  40  20.43 

1,14S 

8  35  37.1 

e.50 

23  51.?: 

20 

J3  33  37.Cri 

1.030 

7  19  &8.2 

6.10 

1  35,9 

20 

13  4n50.**2 

1.145 

8  38  12.8 

6.4^ 

23  4t.: 

ai 

13  34    2.90 

+I.IIS0I 

-7  2232.0 

-6.411 

1  32.4 

21 

13  47  24.42 

+1,146 

-^  40  48.3 

-0.48 

2341.-^ 

2*2 

13  34  28,21? 

1.061 

7  25    6.2 

6.44 

1  28.0 

22 

13  47  5L04 

1.146 

8  43  23.4 

o.4r 

2340.7' 

22 

13  34  n3.81 

1.066 

7  27  40.8 

0.46 

1  25.4 

23 

13  48  19,46 

1,147 

8  45  58.2 

e.45 

23  r,^ 

24 

i3,ir»  19.45 

1,071 

7  30  15.8 

0.47 

1  21.0 

24 

13  48  40,90, 

1.147 

8  48  32.6 

6.43 

23  33.!* 

25 

l3  3r>4ri.2T 

L076 

73251,1 

0.49 

1  18.4 

25 

13  40  14.52 

1.147 

8  51    G.6 

*   6.41 

23  30,3 

20 

13  30  ri.io 

4].oe] 

-7  35  2^1.8 

-6.50 

I  14.0 

2^1 

13  49  42.05 

+1,140 

-8  53  40.2 

-6..^ 

^%J^ 

27' 

r3  30  37.10 

1.0B6 

7  38    2.8 

6.51 

1  11.4 

27 

13  50    0.56 

1.140 

8  56  13.4 

0,57 

23  23.1 

2rt 

13  37    3.21 

1.090 

7  40  30.0 

6.5^ 

1    7.9 

28 

13  50  37.07 

1.(45 

8  58  4U.0 

0.35 

23  1t>.!l 

2i> 

r3  37  29.42 

1.094 

7  43  1,^1.5 

6.53 

1    4.4 

20 

13  51     4.5B 

1,145 

9    1  18.2 

0.33 

m  16.4 

30 

13  37r>5,73 

1.098 

7  45  53,3 

6.54 

1    0,9 

3ft 

13  5E  32.02 

1,144 

0    3  40.8 

0.31 

23  12.9 

:)] 

13  3;J22J5 

+1.103 

-7  48  20,2 

-0.55 

0  57,4 

31 

13  51  59.46 

+1.143 

-9    6  20.9 

-0,39 

23    9,S 

32 

13  3H  43.65 

+lJOft 

-7  51    6.3 

-<.55 

0  53.9 

32 

13  52  26.87 

+1.149 

-9    8  51.4     -6.aT 

23   6.1 

l>uy  of  the  Month, 

flih. 

]4tb. 

aid- 

SOtli, 

Day  of  tha  Maoth. 

Sth. 

l<IUi. 

aiti 

L    37d. 

Polnr  ScmidiiLtneter  -  ^ 
HorizoTitAl  Pa  rait  AX  .  . 

7^4 

1      0.8 

7!4 
Oij 

7"4 
0.8 

f3' 
0.8 

Polnr  S<n]idiani6t«r   . 
HoHzoDtiil  Parallax    , 

•    ■ 

7,3 

7!3 
0.8 

u 
7. 
OJ 

a    7"3 

8      0.«j 

No 

mi^'-Th« 

Nign  + 1 

adicat 

eflQfnth 

Asoltiutlc 

ma; 

thealfa^lnd 

leatoatiM 

itbdc 

«UXMti 

1 

I 


SATURN,  1894. 


247 


1                                             OBEBXWICH  MKAK  TIME.                                             11 

1                               KOTEHBEB. 

DEUEUHEB. 

1 

I 

rJEl 

Haor. 

oJiCMllLa. 

fatt 

ILA. 

fori 

■iaisr.. 

JTm. 

Wtm^ 

JTm. 

JTma. 

N*m^ 

Nm^ 

JTOM. 

JTlM. 

b  tt   • 

■ 

O       t        M 

•» 

h      B 

. 

k    tt     m"  • 

■ 

9      r      « 

N 

-*s-»" 

i 

nm^mm 

¥iAn 

-9   8nL4 

-6JT 

93   6.1 

1 

14    r.  39.63 

+l.Oi» 

-10  17  49.9 

•^M 

9191.9 

9 

nm^M 

M« 

9  11  91.3 

<.fl' 

93   9.6 

9 

14    5  56.87 

low' 

19  1943.4 

1.0s 

91  17.6 

3 

I3&3  21,&7 

IJ» 

9  13  mjt 

ill 

9t50.1 

3 

14    690.93 

•  fll9 

16  91  43.4 

4.17 

91  14.1 

4 

t3  S3  4S.m 

KIM 

9l6r9.l 

«.li 

9*^5^.6 

4 

14    6  44.81 

•.«iJ 

10  93  49.0 

4.tt 

91  10.5 

fi 

13  SI  ie.08 

I.IM 

9  18  47.0 

«.» 

*1  59.9 

5 

14    7    8.50 

O.ffB 

10  95  39.3 

4^ 

91    7,6 

e 

13  54  43.9S 

+1491 

-9  91  14.9 

-*.« 

99  48.7 

6 

14    7  39.91 

4«.f» 

-10  97  35.9 

-Lit 

91    3,4 

7 

13  &&  10.38 

JAW 

9  93  40.6 

•>«» 

M45.9 

7 

U    7  55,39 

0.9C7 

10  99  99.7 

4,TS 

ans9.9 

• 

la  CG  3744 

utm 

926   6.3 

«.«« 

994L7 

8 

14    8  18.43 

•.lot 

10  31  99.9 

4M 

9n&6.3 

i 

I3!i0    4.43 

IJ» 

99931.3 

$.m 

99  38,9 

9 

14    8  41.33 

i.»l 

1933  14.6 

4jm 

90  59.8 

t« 

l3(Ut3l.3S 

ia« 

9  3055.4 

%.m 

9*34.7 

19 

14    9    4.03 

9^41 

19  35   4,9 

457 

90  49.9 

M 

13  56  Ga  19 

+1,117 

-  9  33t9.8 

-ft.M 

99  3L9 

11 

U   996.59 

44 J« 

^19  36  63.8 

-C51 

99  4G.7 

It 

I36794.90 

Mt4 

93541.3 

a.ii 

9997,7 

19 

N    9  48.80 

4J» 

10  38  41.3 

4.15 

9049.1 

IS 

1357  51.04 

IJIO 

938  9.9 

&Ji 

9994.9 

13 

14  10  10.85 

•.•14 

10  40  97.9 

C» 

90  36.5 

14 

13  58  ta94 

MOP 

9  40  23.7 

9J5 

99^.7 

14 

14  10  39.68 

•Jt5 

10  49  11.7 

*jm 

90  ,34.9 

lA 

13  58  44.74 

1.109 

9  49  43  J 

aji 

99  17.9 

15 

14  10  54.!^ 

tJK 

10  43  54.7 

4.10 

90  31.4 

16 

)3riaiiai 

41.ftM 

-945   9.6 

-«.77 

9913.7 

16 

t4  11  15J6 

44 JB 

-10  45  36.1 

-4.li 

90  97.8 

1? 

13  51)37.15 

I.OM 

9  47  9D.6 

a.n 

9*  19.9 

17 

14  1136.80 

•J35 

10  47  16.0 

4J3 

90  94.9 

10 

14    0   3.65 

!,«•§ 

9  49  37.7 

5.a« 

99   6.7 

in 

14  11  57.00 

t.SK 

19  48  54,4 

4Ji 

90  90.6 

19 

U    0».74 

!.«» 

9Bi53.8 

5.85 

99    3.9 

19 

14  19  ia34 

9JS5 

19  50  31.1 

4ii 

90  17.9 

m 

14    QCfi.TI 

i.«» 

9  54   a9 

5JI 

91  59J 

90 

14  19  38.74 

•Mm 

10  59  6,3 

3.18 

90  13.4 

91 

U    I9lji8 

+i.r* 

-  9  m  93.0 

-6^ 

9156.9 

91 

14  19  58 J8 

4«.n4 

-1053  39.8 

-aJ? 

90   9^ 

«9 

14    147.39 

I.t70 

9  58  36J 

&m 

91  51.7 

93 

14  13  ia76 

o.« 

10  55  11.7 

%m 

90   6.9 

VI 

U   9  19.93 

I.IM 

10  a4ao 

5.47 

91  49.9 

93 

14  13  38.38 

0^9 

1056  49.9 

3.7J 

90    9,6 

h* 

14    93S.4I 

KOM 

10    9  53,9 

5.0 

91  45.7 

94 

14  13  57.73 

tjii 

16  58  10.6 

>Ji 

19  ri9.9 

«l 

14    3   3.75 

].«« 

10    5   8.7 

5Ji 

91  49.9 

95 

14  14  16.^ 

i.7« 

I0fi£»37.4 

).89 

1955,4 

«l 

14    399w96 

+I.MI 

-10    7  17.3 

-«.» 

91  38.7 

96 

U  14  3S.5II 

4«.?n 

'II     1    9,6 

-JJt 

19  51.7 

f7 

14    3G4.6a 

1.M 

10    994.7 

&.M 

91  3rt.9 

97 

14  14  54,10 

0.715 

II    9  90.0 

3.45 

I9  4ai 

«l 

U    4  1^90 

KtM 

ion  30.9 

fl.aa 

91  31.7 

98 

14  15  19:19 

«.?sa 

II    3  47.7 

3.17 

1%44  4 

m 

14    4  43.111 

K«l 

to  13  35.9 

fr.li 

91  9«.9 

a9 

II  1^30.95 

t.741 

II    5    7.6 

3.M 

19  49  J 

m 

14    5   ^99 

IJM 

10  15  39.7 

5*13 

9194.7 

30 

14  15  47.8a 

0.7W 

11    695.8 

i.» 

19  37.1 

31 

14    S  39.10 

Hsn 

-10  17  49.9 

-«,« 

91  91.9 

31 

14  16    5.91 

♦•.lit 

-11    7  49.1 

-3.14 

1933.5 

» 

U    &GIL07 

+1.tOi 

-10  19  43.4 

-SJ9 

9t  17.6 

39 

14  16  99.93! 

4m:m 

-II    856,7 

-3J7 

1999.8 

ElBj6rilMM^ 

m^ 

l«t 

Itk 

11th. 

IfUl. 

01^01  lb*  M«B4h. 

u.  1 

lltk. 

I9lh. 

flTUi 

tttlu 
7-9 

PoIai  Bdmidiaa 

i*%»t  ,  . 

7"3 

yi 

iA 

74 

PoUr  S«niidimi] 

[i«t«r     , 

U 

fji 

H4ris<»iitAl  Pftn 

llUx  .  , 

OM 

Oi) 

0£ 

OM 

HorboDtml  Pat 

»tUx .  , 

9J 

Oil 

Q3 

M 

Oil 

Ti*4ei  +  r^iftii 

dtotfaftl 

MfQtIj  ohia^  ordaeUaAtkin  loak^tM  thmi  mmh  i|«ell 

nUimmm 

n  iMMttiff  mmA  Mlh  d^tafr* 

yMam^MMM 

rtvs.   Ill 

Ptilf  HHl 

248 

UR 

AND 

s,  u 

184. 

GREENWICH  MEAN  TME. 

•114 

SI 

Var.  of 
fori 

DoeL 
fori 

ModU) 
mpA 

ys^ 

Tv.of 

IbrI 
©■J. 

riSSKSt 

IgrI 

JTmh. 

JfMfl. 

JfMm. 

jir«9«. 

x^ 

WaatL 

y— . 

JTiw, 

JftD.     1 

^    ID       V 

14  47  mm 

II 

+  •.757 

^15461713 

-43.04 

20    0.3 

Jaly  4 

h  ID     ft 
]4  36n.t^ 

I 
-3.130 

-14  5237.5 

+lUi 

fi 

J4  4a34>^ 

%/n% 

1549  3.0 

m^ 

19  45.2 

8 

14  36   0.65 

9.340 

I4  5]S9J> 

9M 

9 

14  49  9J4 

^jm 

155135.5 

30.19 

19  30.0 

12 

14  3552.84 

ijm 

14  51  S3«3 

9y51 

rs 

14  4941.04 

7.3«1 

155354.3 

39.94 

19  14.8 

16 

14  3548.24 

-0*750 

14  51  aa|+  i.Tt 

17 

I4fi0  9M 

«Ji9| 

1555  5H.9 

tt.3B 

18  59.6 

20 

14  3646.86 

+  O.Ott 

14  51    9M 

-1-14 

9t 

I4  503&JI 

-i-i.om 

-1557  49.2 

-».?4 

18  44.3 

24 

14  35  48.74 

+  0J79 

-14  5126.1 

^fyJO 

% 

14  50  57.@9 

A.1«9 

1559  24.8 

at.04 

18  28.9 

28 

H  3553.90 

l.7«9 

I4  5l57.d 

Mjm 

^ 

14  51  10.94 

4.33:7 

16   0  45.4 

18.90 

18  13.5 

Atig.   1 

14  36  2.36 

tMO 

I4  52  45.i 

13.71 

Fek  9 

I45133.ri7 

3.472 

16    150.8 

14.4a 

17  58.0 

5 

14  3614J0 

3.^44 

14  53  47,9 

17.10 

« 

146144.70 

ft.Hfi 

10  240.7 

10.04 

17  42.4 

9 

14)629,09 

4.151 

14  55   B*& 

^ijm 

10 

l4$|S3.a2 

f  1.71© 

-16   315.1 

-0J5 

17  26.8 

13 

14  3647,29 

+  4.90 

-14  50  38,6 

-a^.AO 

14 

U  &I  5d.39 

+  0.^39 

16   334.0 

-9.79 

17  H.2 

17 

14  37   8.62 

5.718 

14  5823.9 

i&*i« 

18 

14  &S  59.95 

-ft.047 

16  337.5 

4  I.€3 

16  55.5 

21 

14  37  33.02 

4^479 

15    027.3 

mjn 

2i 

14  5158.03 

0.»14 

16  zms 

4.BI 

16  39.7 

25 

14  38  0.42 

7Jit 

15    249.4 

3&.45 

m 

14  51  St.65 

1.7T1 

16  259.0 

0*54 

16^.9 

29 

14  3830.75 

7.M4 

15   510.8 

».7S 

Mmr,  9 

14  5143.88 

-91114 

^16  217.5 

+19.11 

15  8.0 

Sept.  2 

14  39   3.93 

+  M« 

-15   7  5K9 

-41 .63 

a 

14  5131.77 

1.431 

r6    191.4 

10.81 

1552.1 

6 

14  39  39,85 

9^0 

15  10  45.2 

44.78 

10 

14  61  16.42 

4JU0 

10  0  11.2 

I9.ar7 

15  36.1 

in 

14  40  18.37 

9.WS 

1513  49.9 

47.£3 

u 

14  5057*96 

4.988 

155847.5 

09.57 

15  20.0 

14 

14  4059*37 

10.548 

15  17   5,9 

50J] 

18 

14  5030.^ 

5.701 

155710.8 

sa.To 

15   3.9 

18 

14  4142.71 

11, 1» 

I52030.e 

SiJSS 

ss 

14  5012.42 

-4.374 

-155622.1 

+98.00 

14  47.B 

22 

14  4228.29 

+lljlt 

-1524    6.2 

-64.77 

m 

14  4!l45,e5 

7.WS 

1563  21.8 

31.44 

14  31.0 

'J<; 

14  43  15.06 

ia.i6a 

1527  48*5 

56,84 

1      ^ 

14  49  16.44 

7.5S8 

15  51  10.8 

34.09 

14  15.4 

30 

14  44    6.58 

19^837 

15  3139*7 

58.70 

Apr   3 

14  4845.01 

a.n« 

16  4B  49.9 

30.40 

13  59J 

Oct.   4 

14  44  56*99 

13.0» 

16  3537.8 

00.34 

7 

14  4811.57 

&jsm 

15  46  20.0 

3^.50 

13  42.3 

8 

14  4550.02 

13.444 

1539  42.0 

01.75 

II 

14  4730.38 

-e.9iB 

-154342.2 

+40.39 

13  26.5 

12 

14  46  44.49 

+t3.7S3 

^15  43  51.5 

~m,H 

15; 

innmjQ 

9,3M 

154057.8 

41.8& 

13  10.2 

16 

14  47  40.24 

H.oeo 

16  48  5.3 

03,93 

19 

l4  4fi2LdO 

9.006 

15  33   7.8 

43.10 

12  53.8 

20 

14  48  37,09 

14.340 

15  5292,7 

«4.73 

33 

[4  4542.92 

9.SL0 

i   15  36  13.3 

44.0S 

12  37.5 

24 

14  49  34.89 

14.554 

15  56  42.9 

05.33 

«7 

14  45   3.33 

O.MI 

153215.5 

44.70 

1221.1 

28 

14  50  33.46 

14.799 

16    1    5.1 

05.71 

UftJT   t 

|4  44  3».30 

-10-0*3 

-1529  15.5 

445.17 

12   4.7 

Nov,   1 

14  5132.C0 

+14.830 

-16   528.3 

-6fi.S3 

G 

14  4343.08 

]0<04f> 

1526  14.0 

45.93 

1 1  48.3 

5 

14  5232.11 

14.900 

16   9  51.4 

05.72 

'           9 

14  43   3.00 

».9aa 

1523  14.1 

44.90 

11  31.9 

9 

145331.79 

H.»4 

16  14  13.8 

65-49 

13 

14  4223.32 

9.B46 

15  2015.3 

44.30 

1 >  15.0 

13 

14  54  31.44 

14.800 

161834.51 

64,93 

17 

14  4144.32 

9.64S 

15  17  19.6 

43.40 

10  59.Q 

17 

14  55  30.89 

14.899 

16  22.52.8 

04.99 

SI 

14  41    0.24 

-9.383 

-S5  14  23.0 1 

■H^M 

10  42.e 

21 

14  5629.95 

+14.701 

-1627   8.0 

-63.® 

2(t 

14  4029.33 

9,<m 

15114L7 

40.83 

10  26.5 

25 

14  57  28p43 

14.M8 

16  31  19.1 

OQ.20 

20 

14  39  53.82 

8.0S3 

15   9    1.7 

30.09 

10  tO.2 

20 

14  5836,11 

14.303 

16  3525.3 

60.88 

June  2 

14  3919.95 

8.M4 

16   G29.3 

37.00 

9  53.9 

Dec.   3 

14  59  22.79 

14.090 

16  3925.8 

50.34 

0 

14  38  47.95 

7.748 

15   4    56 

34.75 

9  37,6 

7 

15   0J8.25 

13.700 

1643  19.8 

57.63 

10 

14  3818.03 

-7.a» 

-15    1  51.7 

+39.19 

921.4 

11 

15    1  12.33 

4-13^)39 

-16  47   6.fi 

-55.75 

14 

14  37  5040 

0.610 

14  5948.4 

39.49 

9    5.2 

15 

15   2   4.83 

19.913 

t(j50  45.6 

^53.70 

18 

14  37  25,20 

5.989 

14  57  56.5 

90.47 

8  49.1 

19 

15  255.67 

19.452 

1664  16,0 

51*50 

22 

14  37   2.59 

0.3 18 

14  5616.8 

93.34 

8  33.0 

^ 

15   344.38 

n.045 

1667  37.11 

49.13 

26 

14  3042.70 

4.091 

14  54  50.0 

90.00 

816.9 

27 

15   4  31.07 

lt.389 

17   0  48.8 

40.58 

30 

14  3625.07, 

-3.890 

-H  53  36.7 

+10.50 

8    0.9 

31 

15   515.44 

410.78B 

-17    3  49.7 

-43.87 

Jttly  4 

14  30  11.62 

-  3.130 

-14  5237.5 

419,08 

7  45.0 

35 

16  6  67.32 

+10.148 

-17  639.6 

Hl.04r 

GraMei 

i(  barisonuftl  |» 
wiMontalpun 

•rallAx, 

KoTembe 

8,0". 
T7.0" 

SO. 
.45. 

Lam 

W«V«tt\nM\3An 

NEPTUNE,  1894. 


249 


GREENWICH  MEAN  TIMK, 

katk 

iBd 

Tat.  of 
1LA. 
fori 

AMHiratlt 

iWlEiiikUoa. 

Duel. 
fori 

Il«r141a]] 

M<ndi 
ud 

AHrAHjAfl. 

It,  A.   \    ApiMiTiit 
imf. 

Mmm^m 

y*m^ 

JVWM. 

JfnetL, 

,^tem.. 

x«*ll. 

ir*0»,            JfaMk 

jr«nL 

M.     1 

4  40  16.56 

1^90  :*?'  o 

^0.41 

b     m 
9  51J 

jQlf  4 

h   ut     •• 
45950.40 

+e.iU  491    5  44.9 1413.«0 .  91  59.4 

5 

4  3959.^ 

^.7SI 

90  3A  94.0 

ft,7» 

9  38,1 

8 

45394.501     9.39(7  i  91    635.61   11,31 

91  44.3 

0 

4  3!I30.«M 

S.345 

20  35  50.5 

7M 

9  9K9 

19 

4  53  57.54 

1.117     91    793.5 

turn 

91  99  J 

13 

4  3!»|0.97 

4.994 

90:15  90,6 

§M 

!l    5.8 

16 

4  5499.40 

7911     91    8  8.6 

itja 

91  13,9 

17 

4  38&U3<» 

4.4i7 

20:il&4,0 

«,0« 

8  49.8 

90 

45150,99 

7.47S    91    850.7 

19,14 

90  58w6 

2i 

4  301H.33 

-4.09 

1*90  34  39.6 

-4,M 

8  33.K 

94 

4  5599.19 

47.iii  4^91    999.7 

4ft.3i 

90  43,4 

«5 

4  34I!)J0 

$JI$I 

90  34  14.9 

3.fll 

8  17.8 

98 

4  55  56.90 

•-733 

91  10    5,5      «.S3 

90  98.1 

«9 

4  3H   O.OTI 

%mi 

90  34    1.0 

9.7V 

S    t.11 

Aug.  1 

4  5693.09      4,391 

91  10  37.9      T.i9 

90  19.8 

•h,  9 

4  37&5.a4 

t.4iW 

903359,8: 

1.41 

7  46.0 

5 

45647.44 

&jm^ 

91  11    7.0      9.99 

19  57.5 

6 

4  :tT  46.110 

LUCM 

90  33  4iJ,7 

-0.41 

7  30.1 

1 

g 

4  57  IO.0f? 

A.  IT 

91  1I39.»^      t.Ol 

19  49.1 

10 

4  37:iS.&Ci 

-1.3«7 

-^90:049,9 

+  ft.74 

7  I4J1 

13 

4  57  30.83 

44.»4ft 

491  II55.1,4SJ4 

19  96,7 

14 

4  37  SS.98 

o.:as 

9fi3:i&4.e 

l.M 

6  58Ji 

17 

4  57  49.64 

4,4» 

91  1913.91     4,97 

19  11,3 

IS 

4  37  33.99 

-iJ» 

90  34    4.7 

3jai 

6  49.7 

91 

4  58   6.45 

3,947 

91  1999,3  1     3,4] 

18  55.9 

99 

4  3733.61 

44,37V 

90:i4  19.6 

1,30 

6  97.0 

% 

45891.19 

3.4» 

91  1941.9 

•44 

18  40.4 

m 

4  37:WS.95 

o.flei 

90  34  39J 

ft.44 

6  11.3 

99 

4  6833.79 

9.«TT 

91  1949,6 

1,«9 

18  94.9 

[ar,  9 

43741.93 

tiJM 

+90  33    3.1 

..^ 

5  55.7 

f^pU  9 

4fi644J9|  ^%jm 

491  1951,5^4  9.79 

18    9,3 

Q 

4  374a&a 

f.lU 

9035  31.7 

7.71 

5  40.1 

6 

4  0859.36      1,791 

91  1955.9  -  0^ 

17  53.7 

10 

4  37Sa.l3 

%,m$ 

90341    4.S 

i.7» 

5  94.5 

10 

4  5858.97 

1.193 

91  1953,9 

9.0 

17  38.1 

N 

4  3H  !t.^ 

3,1941 

2030  49.0 

9,79 

5    9.0 

14 

4  58    1.90 

9.«» 

91  19  48.5 

I.Tt 

17  99.4 

IB 

4»^94*fM 

3.194 

90  3793,1 

10.7* 

4  53.5 

18 

4  59  3.95 

4^.49* 

91  1939,7 

949 

17   6,7 

99 

4  3§  40,1^1 

+4.no 

+W3H   H,0 

4II.IQ 

4  38,1 

99 

4  50  9.39 

-o^aii 

421  1997.7 

-3,49 

16  50.9 

m 

4  3Bril»,&0{ 

4.«W 

903856.0 

rit.sa 

4  99.6 

96 

458  59.11 

IJM 

91  19  19.5 

4,91 

16  35.1 

30 

4  311  laTT  i 

^319 

9039  4B,0 

13.39; 

4    7.9 

30 

4  58  53.65 

1,«4i 

91  1154,1 

4.99 

16  19.3 

pf .   3 

4  3n  40.97 

A,7M 

90  40  43,7 

1I.14| 

3  5Ufl 

Oct   4 

4  S8  45,94 

%Mi 

91  1139:7 

&.71 

16    3.4 

7 

140   &.0I 

i.OM 

904141.7 

U,S9 

3  36,5 

8 

4  5836.07 

1:734 

9t  1 1    8.4 

C49 

15  47.5 

11 

4  40  30.^1 

^,«B 

V20  4949.S 

416.43, 

3  91.9 

19 

45894.09 

*3LlBt 

491  1641.3 

-7,19 

15  31.6 

I& 

4  405(«.9& 

7,ili6| 

90  43  45.1 

1A.94 

3    6.0 

16 

4  5810.09 

i.7« 

91  101I.G 

7,» 

15  15.6 

191 

4  4197.99 

7,«« 

90  44  5(1.0 

»«.43 

9  50.7 

90 

457  51.19 

4J9i 

91    9  39.3 

9jm 

14  50.6 

93 

4  4Uf7.fil 

7,7r  1 

90  45  56.5 

LS.Kl 

935,5 

94 

4  57  36,30 

4.t6l 

91    9    4.7 

64t 

14  4.1.6 

9? 

4  4'i9!).39 

«,aea 

90  47    4.6 

rMe 

9  90.3 

9H 

4  67  16.71 

5.197 

91    8  98.0 

9.44 

14  97.6 

iif    1 

4  43  %m 

^J7* 

Vi04N  iri.Ff 

417.41 

9    5,1 

Not.  I 

4  5655.48 

-a.^1 

491    7  49.9 

-  t.ii 

14  14.5 

S 

4  43  :I0.94 

a.«»| 

90  49  93.!l 

17M 

1  50.0 

5 

4  5639,75 

S.tt7 

91    7   8.7 

IM9 

13  55.4 

9 

4  44  11.99 

§.«S1 

90  50  34.6 

17.71 

)34.H 

9 

4  56   8.67 

4,179 

91   696.8 

iO.« 

13  39.9 

19 

4  44  47.09 

»,OII 

90  51  45Ti 

17.71 

1  19.7 

13 

4  5543.39 

t.4a4 

91   543.5 

10.99 

13  93.1 

1? 

4  4593.63 

i.«M 

90  59  56,7 

17.74 

1    4.5 

17 

45517.07 

•.•9 

91  imM 

IMS 

13    6.9 

91 

4  m  OM 

'I'l.aEia 

49054    7.5 

4l7.tt 

0  49.4 

91 

4  54  49,86 

-iwM 

491    414,1 

-11^ 

19riO,H 

% 

4  m  38,10 

9.131 

90  55  17.9 

17.511 

0  34.3 

95 

4  54  91,94 

7.»4 

91    3  98.5 

It.O 

19  34.6 

90 

4  47  IG.ai 

9.409 

90  56  97.5 

I7J9 

0  19.9 

99 

4  53  53.49 

7,10 

91    949.7 

11.44 

19  18.4 

AIM  9 

4  47  54.19 

9.A3S 

90  57  36.9 

U,9» 

0    4.1 

r>**e.   3 

4  5394.70 

fjm 

91    157.6 

nji 

19   9.9 

0 

4  4i4  39.*f7 

».&» 

90  5^43.6 

)il.^ 

Zl  45.3 

7 

4  5955.77 

7434 

91    1  11,7 

11.91 

1 1  46.0 

lOi 

4  4(i  I0.3e 

■¥9.saa 

490  5dl  411,7 

4Ja.3a 

'£3  :i/K9 

11 

4  59964^ 

-7.l9i 

491    097.1 

-11.93 

1 1  99.7 

14 

4  4t»  4M,94 

9.I3& 

91    0  54.0 

lA.SQ 

^  15.1 

15 

4  5t  58.94 

7.117 

90  5043.5 

10.74 

1 1  1X5 

18; 

4  50  9rft.H0 

9.3I0 

91    HJ^Ai 

I^.IW 

9*1  59.9 

19 

4  5130.01 

ijn 

9050   1,9 

10.39 

10  57.3 

m 

4  51    9.99 

ft.91S 

91    9  57.1 

u,«a 

99  44.H 

93 

4  51    9.36 

IjBI 

«>  58  90.5 

•44 

10  41.9 

m 

4  Kl  30.48 

9.05T 

91    355.4 

U.» 

99  91».7 

97 

4  5035.50 

4.999 

905741.7 

•.43 

10  95.0 

30 

4  69I&.34 

-i^STn 

491    4  51.4 

413.99 

99  14.6 

31 

4  50   9.G0 

^6.^19 

49057   5,1 

-  9L45 

10   8.9 

B»f    1 

4  0950,40 

4««0 

491    5  44.9 

413.93 

91  5it4 

qrwUMt  iMHiMttUU  iwrmUat, 
I  m9i  kmJBimtml pmnilmv. 


I>ervinlM*r 
Jmte 


3,  0".3I. 
i,  0".2». 


Otfrntfi  —iMVaMwtw, 


250 


nELlOOENTRIC  CO-ORDINATES,  1894. 


MERCTTRT. 


GREENWICH  MEAN  HOOK, 


lilt*. 
\  Jail*    I 


21 

31 

4 
i) 

ti 

10 
Vi 
11 

ir» 

20, 

Mm .  2 
4 
0 

JO 

12 
14 
IG 
1^ 

20 

22 

2i3 

ao 

33 


ICotLon. 
2  *a  45,S 

Iteilni'ilriri 
Orlilt. 

+  0  a5J 

E«11nfMlltrlc< 

LAlltdap. 

-fl    ll'4o!5 

DftOy 

td«aHUito  of  IKMttil 

-**»^    VJSK 

1    tt 
-91  90J 

9,6565994 

nji€&0ff7      OJ903SII 

2:t4    n  4(k7 

9  M    ft.7 

a  s,G 

0  51  46,1 

90  44.4 

9.G611S78 

0.1236935      (\AWSm 

OP  44  r7j* 

9  47  3D.S 

5  3l,li 

1  32  34,9 

90    3.f 

9,eiM7]78 

0J297467  1  0.133in« 

215  \7  n.Ci 

2  c^'t  4:1.  ri 

7  40,1 

2  1 1  57,7 

1»  )S.S 

9,6671  SMW 

0.1350201    I  0.13ri»l 

Vfi^l  47  4ri.:i 

2  44  47,6 

9  :io,4 

2  49  46,2 

IB  99,9 

9,G6863U 

0.1395573  f  II.Hliii 

Str-fi  17    5.7 

9  14  41.0 

+  10  5f),3 

-3  SSfiLT 

-17  35,« 

9,6690245 

0.1433926 

O.1430&lil 

2fil  47    2,0 

a  4^  m.i 

12    4.0 

4    0    5,3 

le  37.9 

9,G68:t773 

0J4655fKl 

i^ACmi7 

2t;7  1I»  11.^* 

a  4«  M.S 

12  42.2 

4  32  16.fi 

15  33.1 

9.Gt}G68B4 

0.14<ID496 

^.\mmB 

272rjri  14.G 

9  49  10.5 

12  51,9 

5    2  13-2 

14  99.3 

9.663d&34 

0J5a8£l83 

0.1515:13 

^J7ri  Ifi  5i.S 

9  fi9  30,3 

12  31,G 

5  29  40,5 

13    3,5 

9,6601658 

0.ISaO97f 

a.i5»3K 

*i'M  2r.  152,7 

9^39,9 

4^11  40,H 

-5  54  20,6 

-IJ  34.8 

9.6553180 

0. 1520366 

0,153^43 

2IH>  21    8,7 

3    J  4fl,6 

10  1B,1 

0  15  51,8 

9  54,9 

9,6494018 

0J524f>97 

1   0.159lfi3f 

2!M;  33  41,0 

3  7  ae.4 

1*  2*5,4 

G  33  47,6 

7  59.0 

9.6424123 

0.1516556 

O.150956S 

302  56  39.t5 

3  ts  H.a 

0    4.4 

G  47  3G,0 

5  «t,3 

9,6343464 

0,1500643 

1    O,Ua0Cl« 

309  35  25.9 

3  93  44,9 

3  lft,9 

G  50  38,8 

3  19,7 

9,6252183 

0.14767O-2 

oj4eisio 

3IC32  31.fl 

3  33  34,5 

4^  0  14.2 

-7    0  10.2 

*  0  14.4 

9.6150454 

0.1444045 

OAntm 

S23  W»  40 J 

3  44  49.3 

-  3     0.3 

0  57  17,1 

4-  3  19,6 

9.6038746 

0.140|@36 

o.ireeis 

331  32  43.7 

3  57  00,9 

6  12,7 

G  46  58,7 

7  11.4 

9,5917841 

0.1346996 

0.l3l!tiP^ 

333  41  40.7 

4  ]{   43,1 

B    7.0 

G  28    8.6 

11  44.5 

!»,57i388e7 

0J2S437^ 

0.1*47004 

:148  20  30.0 

4  ^  91,3 

11  24.1 

5  59  37.« 

le  51,4 

9,56540G3 

0.1 9061  !M 

o,n6ic^ 

357  31  57.0 

4  44  17.3 

-12  42,2 

-5  20  22.4 

499  ttS,7 

9,5515768 

0J113O90 

o,fn«i»: 

7  18  17.4 

,7   a   a.!> 

12  40,2 

i  2il  34,5 

SP  91,4 

0,rK377SO3 

0,tOO:)066 

o.i>f)4inf; 

17  40  51.9 

r»  90  *H.G 

11     1,7 

3  26  59. n 

34  to. 9 

'  0,524.5010 

0,9874215 

o.o8(wm 

2H  39  30,3 

5  38    0.4 

7  4  4,3 

2  13  IH.9 

39  9J.9 

9,5l2:rt2l> 

0.0724657 

o.fhii  !r«» 

40  12  24.4 

5  M  15.:! 

-  3    4.0 

-0  50  *18.7 

43  11  a 

9.5019504 

0,0552846       0.&45H3::* 

52  14  311,0 

0     7  31 .4 

+  2  10.2 

+0  38    3.[l 

4^44  5«,9 

0.494O438 

0,03578SM 

0-02Sl74^ 

04  3d  rt(i.(; 

G  IG    4.a 

7  2ri,9 

2    7  27.9 

43  5B,S 

<),4892181 

0,013*1987 

0,iH^?3*?:i 

77  15  20,9 

0  19  I9.B 

II  12,5 

3  32    2.8 

40    7.5 

0.4878795 

9,9900800 

9,977  mi 

H!J  52  l«i.3 

ti  m  34.7 

12  r>0.2 

4  40  1.5,1 

33  43.4 

0.4901458 

9.9643802 

9,951031* 

102  17  47,r> 

fi    a    Q.7 

12    2.7 

5  45  41,8 

95  31.6 

9.4%''«ld9 

9.93744 19 

9.9£I7310 

114  21   1L3 

f.  M  40.9 

+  !>     SM 

+6  27  52.3 

4^IG  36. B 

9.504430B 

9,9100000 

9,8»63i;7& 

J2r»  54     7,f* 

ri  37  fjO.9 

4  52.7 

li  52  18.3 

7  ri5.5 

9.51 5343 t 

9,8829590 

9.86£^)67 

13{;  5t   15.8 

5  1!)    5.8 

+  0    5.8 

7     0  IM 

4-  0    B.G 

9,5278017 

9,8573460 

9,{H54m 

147  10    7.1 

4  ,'V!)  4G.1 

'  4  25.5 

6  53  44,7 

—  G  91.7 

9.5413276 

9.8342410 

9.823Sli36S 

\rU'p  50  3rtJ 

4  40  5J.9 

^  10.3 

G  35  38,G 

n  31.0 

9.5551744 

9.81467:13 

9,8061936 

I&5  54  2H.0 

4  03  ID.O 

*|0  51.3 

4f;    e  31,0 

-15  94. e 

9.5689474 

9,79!M948 

9.7937r'* 

174  24  20,2 

4     6  5ft,0 

12  24.1 

5  34  42,9 

IS  13.5 

9,5623055 

9.7800559 

9,786narj 

182  23  21>.8 

3  53  9S,4 

12  52,2 

4  .16  12.4 

90    0.9 

9,5950000 

9.7841265 

B.T6M'm 

H9  TiT^  yi.d 

3  3&  40,g 

12  24.2 

4  14  3.^,6 

91   93.6 

9,6068620 

9,7838861 

9,7854411 

197     3  19.7 

3  90  32.7 

11   KK3 

3  30  59.4 

99    5,9 

9.6177804 

9,7879994 

9.79M6fi(* 

2IKI  r.0  35J* 

:i  li  5d,a 

-  0  21J( 

+2  4G  ac,o 

-93  W.3 

9,6276cC¥8 

0,7957414 

9,800:2153 

210*20     rt.7 

3  )0  4«t,5 

7    7.3 

2     1  34.0 

99  95,1 

9,6:165420 

9.806:1234 

9,Hl2l4v'»l 

2ffi  :u  4t!.0 

3    3  57,0 

4  37 ,« 

1   )G  54,6 

99  19.4 

n.6143281 

9*8189953 

9,8i59avj 

222  3C  41.3 

9  M  liw: 

-  a  0.4 

+0  32  50.9 

91  40.9 

9,6510394 

9.6331033 

9,8405^B1 

22d  2d  :r^.3 

9  53  41  .C 

+  0  37.rf 

^  10  in,9 

91  jo,e 

9,6566784 

9,8481170 

9,855831  r 

234  ly  10,9 

S  M    fi.d 

+  3  10.' J 

-0  52  24,4 

-^  43,6 

9,6612508 

9.8636264 

9.87H680 

HELIOCENTRIC  CO-ORDINATES,  1894. 


251 


MESOtTRY. 

GEEENWIOH  MBAH  NOON. 

timm. 

llii«nf^itinf»i 

of  I>»I4N 

inaiv 

Orbit 

DaUt 

or 

Rvllin 

AtDtt«6. 

A4Iiit#m#- 

O          f         ff 

Q       J        f       < 

t     't 

a     t      tt 

f     f 

FT.    1 

934  19  10.9 

noo   t.« 

1   4-  3  10.9 

-0  59  94.4 

-W43*8 

9,60^2,^1^ 

9.8036904 

9.8714680    \ 

3 

9W  19  MM 

»i7mi 

5  33.7 

1  33  11.9 

99    9,9 

9,66476.'i0 

9J7W3205 

9.8871766 

& 

91*.  92  3a4 

9<l  43.1 

7  49.0 

9  19  33.9 

19  17^ 

9.6679984 

9.8949989 

9.9097759    , 

7 

2ri0  £Vi  h%n 

9  44  4T,0 

9  39J 

9  50  90.9 

\%mj& 

9.0086473 

9.9104033 

D.918I407 

n 

9SS  93  tO.9 

9  14  4i^ 

N     0.5 

3  96  94.1 

ITMJI 

9.0690950 

9.9957090 

9.9931994 

n 

mt  m  inA 

9  4Stt4.9 

4^19    4,8 

-4    0  35.9 

*tf  3i.t 

9.0683693 

9.9405835 

9.947li799 

i:i 

907  94  334  J 

9  «  M.4 

19  4%<\ 

4  39  45.1 

15  MO 

9.6066577 

9,9r>5077S 

9.!W9I740 

m 

973   0  :t5,7 

9  m  i».9 

19  r^\M 

5    9  33.3 

14  91^ 

9.06,19009 

9.9091685 

9.9700501 

17 

9rJ§  49  19.9 

9  19  39.5 

V2  3IJ 

5  30    4.4 

13    9J 

9,0001034 

9.9898453 

9.9895959 

m 

^^d4  3t  96Ji 

9  M  43.3 

n  39,5 

5f*4  41.7 

II  33,4 

9.6559394 

9.9901007 

0.0095095 

SI 

990  99  5L4 

3    1  At.4 

410  10.5 

-0  10    9.8 

-0  99,4 

9.6493060 

0.0089309 

0,0151843 

9a 

99G  39  34.1 

3    B    9^ 

8  9.1.5 

0  34    9.1 

7  57.1 

9.(>493010 

0.0213980 

0.0273618 

sn 

30:i    9  4&.B 

3  15  m>7 

6    9.1 

0  47  40.5 

5  44.L 

9.^142906 

0.03SI0878 

r 

309  41  47,9 

3  93  53.0 

3  10.1 

6  50  44.6 

3  10.1 

o.e-^isoTia 

0.0447748 

0,0603:i^H, 

«9 

3IG  39  10.5 

3  33  43.8 

+  0  11.2 

7    0  10.6 

-  9  11.4 

9,6148853 

0,(K>5778I 

0.06IOHti; 

lay   1 

393  57  3B.5 

3  44  66.9 

'  3    3.9 

-^57  11.9 

4  3  16.1 

9.6030994 

0.0669599 

0,0719704 

3 

331  40    iS 

'3  57  49.4 

0  15.4 

6  46  45.7 

7  njb 

9.5915950 

0.07614^ 

0.0808530 

& 

339  49  97.9 

4  11  a&.g 

9    9.4 

6  97  47.3 

II  49.0 

s^itTooses 

0.0853801 

0.08117337 

7 

34a  99  44.7 

4  97  35,0 

11  9.1.8 

5  59    7.9 

l«5«.5 

9.5051977 

0.0038893 

0.0978168 

» 

3117  40  49,3 

4  44  33.9 

I9  49.B 

5  19  41.0 

«ia.3 

9.5513643 

0.1016900 

0.1049707 

It 

7  97  34,9 

5    9  90.7 

'19  39.1 

-4  98  49,8 

49B9<,7 

9,.'i.'l75709 

0,1081649 

o,nioa';i 

13 

17  &0  43.9 

A  90  4L4 

10  59.0 

3  95  57,9 

U  IbM 

9.5943098 

0,1136.550 

0,11Q9t39 

15 

98  £0    0.3 

fi3i99w3 

7  40.1 

9  19    7.4 

3iK.A 

9.5191 556 

0.1178109 

0,1193413 

17 

40  93  IS.C 

5  54  49.« 

-  9  59,3 

-0  49  10.1 

43  14.4 

9.5018050 

0,1904068 

0.1911791 

19 

^9SSa3 

«    139.1 

+  9  21.9 

+0  39  95.7 

44  UJb 

9.4939406 

0.1914374 

0.1919482 

fl 

M  60  39.9 

6  tl  11.3 

■K  7  30.9 

4-9    8  48.1 

4415§.9 

9.4891050 

0,1905915 

0.1194587 

la 

77  97    6.0 

6  19  91 .« 

IE  15.0 

3  33  16.1 

40    t.1 

9.4878810 

0.1 178464 

0.1157549 

m 

90    3M,8 

i  If  39.9 

19  50.0 

4  47  16.8 

30  35.C 

9.4909014 

0,1131899 

0.IIO16I9 

S7 

109  99  14.9 

i    7  53.4 

19    0.9 

6  40  98.0 

93»>i 

9.4959234 

0.1066893 

0.1097719 

39 

114  39  15.3 

5  54»?.0 

9    5.3 

0  98  99.8 

If  M.7 

9.5(^5:54 

0.09t^4?0 

0.093733« 

31 

190    4  49.6 

5  37  35.1 

+  4  48.9 

40  59  39.8 

4  1  47.0 

9.5155179 

0.0886598 

0.0839SaM 

nne  9 

137    1  17.9 

5  l«  4i.7 

4  0     1,4 

7    0  il.3 

4  0    IJ 

9.59HQ569 

0.0774873 

0.0714500 

1 

147  19  34.9 

4aa9».o 

-  4  20,5 

0  53  39.8 

-  f  97.5 

9.r>4 15391 

0.0051410 

0.0585895 

€ 

t£ia  59  3<J.O 

4  40  37.4 

e  13.3 

0  35  17.1 

n  36,3 

0.5553tj|9 

0,0517938 

0.0447IM9 

8 

100    9  60.6 

4  fit  54>T 

10  53.3 

0    8    9,1 

15  97,0 

9.5091592 

0.0376035 

0.0309361 

10 

174  39  13,1 

4    8  41,9 

-19  94.9 

45  34    &8 

-If  1».« 

9.589S09»> 

0,0997074 

0.0IS0394 

19 

im  30  m,n 

3  aa  J  9,5 

19  59.9 

4  55  34.0 

is  10,7 

9.fis»5l857 

0,0979995 

9.999990.1 

U 

190    9  94.5 

3  39  9».S 

19  93.4 

4  13  53.5 

•1  94.4 

9.0070347 

U,99 19471 

9>9»3I0£I 

Ifi 

197  10    1.9 

39i«3.4 

11    €.0 

3  30  18.9 

m  f.4 

9.0I79;I«7 

9.9748lf77 

9.9505564 

18 

903  &7    0.4 

3  la  4i.« 

9  19.4 

'     9  45  43.8 

ff  94,1 

U.O'^ddOO 

9.9581006 

9.|l4ir7074 

90 

910  90  ia3 

3  10  41.5 

-  7    5,9 

49    0  51.7 

-fli9&,il 

9,0:?6G090 

L>,94ll9-t5 

11.9.T96470 

99 

910  40  38.6 

3    3  filj 

4  35.9 

1  16  19.7 

m  11.9 

9.5444:59H 

9,99405517 

9.9i.>4467 

94 

939  49  30.1 

1     t5illJ 

'  1  57.9 

40  39    9.7 

tl  49.4 

9.6511359 

9.9068919 

9.1^1969 

ii 

99d34    9.5 

9  03X7^ 

4-  0  40.3 

^n    0.1 

it  I»l3 

9.6507579 

9.8805034 

9,8809090 

934  }7  41.4 

f  H    Xff 

3  13.9 

0  53    3.4 

fO  0.9 

9.00131 47 

9.8794600 

0.8109009 

90 

939  E6    1.7 

t4r».i 

4  5  35.8 

^1  33  49.7  ! 

-m  t.3 

9.0048139 

9.8555990 

0.8473914 

99 

945  97  60.9 

t4A40.A 

-1^  7  43.6 

^  13    9.6  1 

-If  17.0 

9.0079608 

9.8391817 

0:8319089 

252 


HELIOGENTBIO  CO-OUBINATBS,  1894. 


MERCURY. 


0REBNWICH  MEAjf  HOON 

Sftt*. 

0         *        ** 

TMI7 

lf«llMI. 

OtMi. 

Ljitltnde, 

of 
R«tix» 
Teet<»r. 

LowitbH 

tfM 

MMW^ 

Mb 

0    t    tt 

r       if 

0     »      jf 

i    t* 

Jn)j  t 

945  97  m.9 

■  ««J 

+  7  43J 

-9  13    9.6 

-J9  17.0 

9.6679608 

9.3391817 

9.83 

4 

TSaSB  19.3 

ft444M 

9  33^ 

9  60  55.0 

II  t74 

9.6660637 

9.SSM37f 

9^1 

e 

9G0  97  39.9 

i  41  41,4 

II     1.6 

3  96  57,9 

17  jaui 

9.66809G6 

^J&H&BBOl 

%M 

e 

9fll  67  37.6 

«4f  tt,4 

19    5^ 

4    1    7,1 

li&Jt 

»,«83470 

9.795IOT7 

aii 

'^i 

967  99  59,1 

«#fie,i 

19  43.0 

4  33  I4jt 

15  31 J 

9^606963 

9L78336Q9 

9.77 

It 

9n    6    3,6 

t«lt^ 

4t9  51.7 

-5  3  as 

-Hmt 

0  J6ae694 

9.7737D00 

9-74 

M 

978  47  53.1 

tsimt 

19  30,4 

5  30  9d.fi 

It  ftj 

9.6600396 

9.706046 

9.71 

t« 

984  37    ai 

i«i47,4 

11  38,4 

5  55    3,4 

11  31.9 

9.6551590 

9.76a0Sl9 

9.7i 

fB 

990  ^  49.4 

1    1M.4 

10  15.0 

6  16  9^3 

9  00,9 

9.6492100 

9,7620^1 

9.7f 

» 

906  4fi  36.0 

'     1    •    64 

6  99.1 

6  34  17.0 

7  10.9 

9.6491879 

9.765^166 

9.7f 

99 

303    9    hO 

t  lill.1 

^  5  59.6 

-6  47  67,3 

-04JJ 

9,6340901 

9,7»iS6l 

9.7: 

94 

309  4a  J9J 

SM    IJ 

3  13.9 

6  56  60,5 

3    7J 

9.eH9279 

9.7890908 

9.7« 

98 

316  46    9.5 

ittUJ 

+  0  as 

7    0  U,0 

-9    1.? 

9^147921 

9.7971657 

9.B0 

9» 

3^    4  49.3 

14S    fl.t 

-  3    6.2 

6  67    5.1 

+  3  19,4 

9.6035910 

9,8145419 

9,81 

30 

3:it  47  39.1 

a  n  W.7 

6  ia3 

6  46  32.1 

7  19,3 

9.6014030 

9,6345698 

9^ 

Aug.  1 

339  57  9SJ 

4  ri  •  J 

-9  1L9 

-6  97  95.0 

+11  18.4 

0,6764946 

9,8566707 

9.8G 

3 

34*137  14,6 

4f7«l,« 

II  27,5 

5  58  35.6 

17    1.4 

9.5649869 

9.8803100 

^m 

5 

3G7  49  43.5 

4  44  40 J 

19  43.4 

5  18  59.5 

99  3&< 

9.5511509 

9.9049944 

9JI 

7 

7  37    9,4 

5  t4a,fi 

I9  3a5 

4  97  50:0 

m  sa.3 

9,53r3604 

93X90809 

9M 

9 

IS    0  51.4 

5tifi«J 

10  57  J 

3  24  53.9 

3190.1 

9.5241043 

9.9649764 

9J6 

11 

99    0  41.5 

a  Ji4ij& 

-  7  36,8 

-9  ID  63.9 

+39  30.9 

9.6119790 

9.9794405 

9^ 

la 

40  »4  9fl.B 

fi  M  43.4  ' 

~  9  54,4 

-0  47  49.5 

43  1T,9 

9,5016610 

0.0099340 

o.or 

ir» 

53  37  :i:i.9 

e    7  43.0 

+  9  9[l,9 

+0  40  40.5 

44  S7J 

0,4938307 

O.O2ri064| 

0,03; 

17 

65    9  25.0 

«  16  17,4 

7  34.5 

9  10  lO.I 

43M.4 

0.4891152 

0.0454S91 

0.05 

in 

77  39    9,7 

«  ltSh4 

11  17,6 

3  34  30,7 

30  fi7,9 

0,48788G5 

0.0639480 

o.or 

91 

00  rs  49,5 

«  10  94,9 

+19  50.9 

44  48  19,4 

+33  BS.7  1 

0.4902617 

0.0809775 

0.08 

93 

109  40  51.1 

«    7  43  J 

11  E^.l 

5  47  15,9 

9&  11.0 

0.4960339 

0,0944106 

0.10 

95 

IM  43  97,4 

5  M  Ifl.B 

9    1,7 

6  98  53,G 

10  90.3 

0.50472r)9 

o.iotKiaoi 

0.1 1 

27 

Vm  irpl!:L5 

5  J7  17.« 

+  4  43,8 

6  52  47,3 

+  7  40.9 

0.51560H3 

0.1169939 

0,12 

9ti 

137  M  29.9 

5  18  30.4 

-  Q    2.5 

7    0  11.3 

-0    4,4 

•9.52S2663 

0.1243119 

0.12 

Bh|iUI 

147  29    4.G 

4  £«  n,9 

"  4  33.4 

+6  53  90.7 

-0  39.0 

9.5417431 

0.1306170 

0.13 

4 

IS7    9  97.« 

4  4^90.4 

8  16.9 

6  34  55,4 

11  39.5 

9.5565948 

0,1333980 

0.13 

4 

,    160  II   19.9 

4  99  39,9 

10  55.2 

0    7  3.3.2 

15  31.0 

9.56936M 

0J38B3I9 

0,14 

6 

174  40    ri.l> 

4    fl  30,1 

12  2,'i.e 

5  33  34.6 

la  17.9 

9.5827031 

0.1410783 

0.14 

U 

m^}:m9i.4 

aA9    J.0 

12  G2.2 

4  54  56,d 

SW  13.0 

9.595375G 

0.1499744 

0,14 

M> 

iim  fi  tw.9 

3  39  10J 

-12  29.6 

+4  13  13,4 

-91  95,3 

9.6079tll 

0.1495357 

0.14 

12 

li»7   J«43J  \ 

3  oa  13,8 

II     7  J 

3  99  36,7 

99    0.9 

9.6181003 

0,I4I!»5&6 

0.14 

14 

204    3  23.4 

3  18  49.1 

0  17.0 

9  45    1,7 

99  94.7 

9.62797S6 

0.1406084 

0.13 

HI 

210  32  26.4 

3  10  34J 

7    2.8  1 

9    0    0,7 

Si9  94,0 

9.6367901 

0.13^^6515 

0,13 

*H 

,    210  46  31.0 

3    3  4A.9 

4  39.8 

t  15  31,0 

99  1U9 

9.644552?^ 

0.135^968 

0,13 

9rt 

wa4«  ir*.o 

tM    7.9 

-  1  56.9 

+0  31  28,8 

-91  49.0 

9.G5I23N 

0.1324630 

0,13 

!« 

2*28:1046.1 

«ri3  ;i4,i 

+  9  49,8  , 

-0  11  40.9 

91   18.9 

^>,n56a37i* 

0.1984771 

0.19 

94 

934  93  1U6 

9W    l.fl 

3  15.5 

0  53  49.4 

»I4A,4 

0.6613780 

0. 193876a 

O.lt 

9$ 

940    0  27.4 

9  47  93.1 

5  37.0 

1  34  97,3 

BO    1.0 

9.6646600 

0.1186549 

0.11 

^ 

945  33  9^2,0 

9  lA  30.0 

7  45.7 

9  13  45,9 

19  10.3 

0.66799U 

0,1198041 

0.10 

30 

951    3  3IIJ 

9  14  4i.l 

4^  9  35,1 

-9  51  29.7 

-IS  90.8 

9.6686782 

04063034 

0.10 

39 

9ri6  :W  511,1 

t  44  41.7 

+  11    2  J 

-3  97  30.9 

-17  33.0 

9.6690234 

0.0991958  ' 

0.00 

HELIOCENTRIC  CO-ORDINATES,  1894. 


253 


^                                                             MBRCUEY.                                                               f 

J                                                           GEEEKWJCH  MEAN  NOON. 

F 

fl«lif»#nlrl€ 

Motiim. 

B«illK!llii|l 
1*. 

OrUII. 

Dkllj 

LotC>-ttlliai 

R«flU9 

Le«>tlUi«i«rJ>MAiw«       1 

At  [>*««. 

^i  d?i  UU 

*    t    ft 
9  44  41,7 

1        a 

4-11     9.8 

-3  tf7  30.9 

-IT  33.9 

9.6li!NritU 

0,0991958 

0.0959739    | 

1 

^Jm    9  GH,8 

9  la  mi 

19    6.4 

4     1  38.3 

19  34J 

9.66839^ 

0.0919371 

0.0870138 

G 

%7  35  ie.9 

i  «7  e.tt 

19  43.3 

4  33  43.5 

15  99.9 

9.6665914 

0.0895961 

0.077978S 

B 

373  1 1  ^A 

9  4tM.O 

19  01.6 

5    3  33.4 

14  18.9 

9.G6:i89T9 

0.0731544 

0.0081166 

10 

«7S&3W.11 

9«4IJ 

19  90.9 

5  30  53.3  { 

19  59.9 

9.659;i7i6 

0.0e%f58l 

0.0673701 

l*i 

2tM  i»  riO,3 

t9«&Li 

+  11  37.8 

-5  55^.1 

...».< 

I».6550743 

0.0516456 

0.0456756 

14 

'£m  U  34.0 

3    t    9J 

10  1.1.5 

6  16  46.S 

9  494 

9  649IU87 

0.03^591 

0.0389668 

16 

£)6  51  40.4 

3    8  14.1 

8  10.5 

6  34  3h8 

7  53S 

9.6490691 

0.0969107 

O.OhJIT&'^t 

18 

0113  15  m.Q 

%  li  3a.» 

5  57.9 

6  48    7.9 

5».7 

9.6339ril>4 

O.OI18ri67 

0.0049449 

20 

3(l9MIW.e 

3  S4  I0.I 

3  10.5 

6  56  56.4 

3    5.9 

9.6917761 

9,9963349 

9.9881935 

«2 

ai6^&£.e 

3  M    X4 

+  0    5.4 

-7    0  11.9 

-0    5.4 

9.6145553 

9.9796110 

9.^J708008 

tM 

3^4  19    9.7 

J  4S9L9 

«  3    U.9 

6  06  58.8 

4^  3  9i.9  , 

9.693:*3»S 

9.9610976 

9.t^^l74 

1» 

331  5(i  ie.5 

3«    T.4 

6  91.9 

6  46  18.3 

7  93.3 

9.50I9D83 

9.9496801 

9.9398160 

5» 

340    S33,4 

4  IS  93.4 

9  14,4 

6^    9.8 

11  59.9 

9.5789894 

9.9997674 

9.9195918 

3n 

348  45  48 J 

4«»    «3 

n  99.9 

5  58    3.5 

17    9.0 

9.5647739 

9.9093619 

9.8991740 

Vi<rT.   1 

357  08  49.B 

4  45    5.7 

-19  44.1 

-5  18  16.9 

439  «.0 

9.5509357 

9.8891458 

9.8794911 

3 

7  46  48.1 

a    3    0.5 

19  37  7 

4  26  56.3 

99  37.9 

9.5371506 

9.81^1706 

9.8545990 

5 

18  11     4.4 

A  91  15.3 

10  54.8 

3  93  49.4 

H9Q.0 

9.5939078 

9.840:13H9 

f 

!J9  n  «7,0 

a  3S  57.3 

7  33.0 

9    9  39.7 

39  34.1 

9.51 14055 

9.8351 3:J3 

'A83i:»0!Hl 

9 

40  4&  45.0 

5  54  ^T.t 

'  9  49.6 

-0  46  98.3 

43  19.4 

9.5015913 

9.tf996559 

9.8-£rjo;M 

It 

m  40  13  J 

«    7  53.3 

+  9  34.4 

+0  49  13.8 

+44  57.9 

9.49374311 

9,8at73M7 

9.8:i573'i7 

13 

65  14  90.8 

•  It99.<l 

7  38.7 

9  1 1  :)9.4 

43  59.0 

9.4890713 

9.84I6U98 

9.8491849 

15 

77  51    4.9! 

«  19  91.4 

II  90.9 

3  U5  45.6 

39  59.7 

9.48781W3 

9.8589633 

9.ti6858l9 

17 

IW  97  45.3 

1  16  19.1 

19  51.9 

4  49  99.1 

33  91.5 

9.41«0:t984 

9.8798789 

9.8918794 

l!V 

109  59  30.3 

i  7  31  .a 

11  57.9 

5  48    3.1 

jl5    7.9, 

9.4061489 

9.9043419 

9.9170496 

1 

*Jl' 

114  54  30.9 

5  W  57.3 

+  8  5H.9 

+4J  99  94.8 

+  10  11.9 

9.50lHe(|7 

9-t*9imP59 

9.9494443    1 

U':» 

196  96    5.3 

6  37    1.9 

^  4  3S*.4 

6  53     L5 

+  7  39.0  1 

9.5158^38 

9.954ti678 

9.9e«PJ79l    : 

^ir> 

137  91  7B3 

5  IS  19.9 

-  0    7.5 

7    0  11.0 

-0  ll.l 

9.5984606 

9.9786886 

9.98997(18 

tr 

147  30  36.3 

4  U5a.t 

4  37.3 

6  53    8.3 

0  90.0 

9.54111567 

0.0007886 

0.011  r^ 

va 

157  17  99,3 

4  49    3.9 

8  10.9 

0  34  33.5 

tl  43.0 

9.5558099 

0.09097&9 

0.0303411 

Di»«.   1 

106  19  34.0 

4  «  S3.e 

-10  57.1 

+6    7    4.0 

-15  34.1 

9. 5693790 

0.03l«iOU 

0.0476:i66 

3 

174  47  5d.ft 

4    9  1*.7 

19  97.4 

6:i3    0.9 

10  90.9 

9.5*^J046 

0.tJ556399 

0.06:117139  ^ 

& 

191  4B  46  J 

3  51  5«.V 

19  59.1 

4  54  18.9 

90  13.t 

9.5955649 

0.0703067 

0.0770:199 

7 

ttlO  16  97.9 

3  39    7.9 

19  91J 

4  19  33.9 

9t  99.1 

9.6073865 

0.0833943 

0.0893881 

!l 

m  93  93.9  1 

3  99    4.1 

II     5.» 

3  98  55.3 

99    7J 

9.6189600 

0.0950380 

U.l00.16i»6 

U 

904    0  46.0 

3  19  33.4 

-  9  15,4 

+3  44  19.8 

-99  91.9 

9.6-Jil189 

n.|0537l6 

O.110OHGO 

ja 

910  38  33.4 

3  10  fl.5 

7    0,5 

1  541  97.7 

99  91 J 

9.63fl995T 

0Jl4r.l46 

0,1186733 

16 

916  59  9S.0 

3    3  39.5 

4  30.3 

1  14  49.5 

»ll.9 

9.0446696 

0J9!£>799 

0.I26'/H9 

17 

999  53  58.8 

3  59    9.5 

-  1  59.7 

441  :*0  47.9 

31  49.0 

9.6513944 

0  J  996377 

0J39899:* 

t^ 

%ie  4&9L9 

9  53  39,4 

Hf  0  45.9 

-0  19  90.0 

91  10.3 

9.0569141 

0.1357870 

0  1383390   1 

21 

934  98  40.9 

9  49  59.9 

+  3  17.9 

^1  54  91.9 

-«l«l,0 

9.6»il4377 

0.1410856 

9.14:14336  1 

JS 

940    5BI.4 

9  4T  91.9 

5  49.0 

1  \^    4.£l 

m  oj 

9.4i64im:u 

(>.l4SriflT9 

9.14755:17  1 

m 

945  38  43.0 

9  45  39.4 

7  47,5 

9  14  99.0 

19  15.5 

9.66?:41Hr 

0.I49:L1U4 

O.I.'^J393 

m 

951    8  54.8 

9  44  45.7 

9  36.6 

2  59    4.1 

19  «.9 

9.66868)^9 

OJ^-^kJtTJ 

0.15:16194    j 

m 

956  38  16.6 

9  44  19.9 

11     4.0 

3  98    3.1 

17  ».9 

9.6690180 

0,154701*1 

0  1556151    1 

31 

969    8  10.8 

9  45  97.4 

H9    7.9 

-4    9    9.4 

-19  31.3 

9.668:1070 

iMr^uttm 

0.J569:H6 

33 

967  46  40.8 

9  47    9.9 

1    +19  43.7 

-4  34  19.6 

-15  W.O 

9G665640 

f»15T3:i01 

0.1575948 

HBLIOOENTRIO  CO-OKDINATBS,  1894. 


iJ 

f 

VEHUS, 

.    1 

QBKENWICU  MEAK  KOON, 

1 

1' 

UmUk 

JlnMcKwlitriB 
of  D*Ut. 

MiMlAB. 

B*dii«tlo<i 

to 

Orbtl, 

H«ll<K«Qtrfo 
lAata4d. 

Dully 

Loi^rHbm 

LuCftHUnD  at  I>ium  |1 

\^ 

A«  D«ki. 

JiV 

O           t           H 

o      t     m 

t     tt 

0           1          tt 

1     *f 

'  ~ 

im,  1 

73  m  18.9 

\  as  41.1 

-0  14.9 

^    8  33.5 

45  43.7 

9.8577037 

d.^27613 

9.6ai!fei:j  1 

Jd 

5 

7t*  49  17.S 

t  36  48.3 

+0  25,7 

'  40  14  33,4 

543.5 

9.8574359 

9.0569198 

1  9 J43E»  1 

^ 

m  16  45.11 

1  30  0S.4 

I    5.3 

0  37  18.9 

5  39^ 

9.8571933 

9.6303455 

9,51«fittl  ' 

IS 

09  44  49.i 

1  37    S,3 

1  41.3 

0  Ed  38.4 

5  3(1,4 

9.8569755 

9,0029103 

9.5^60906 

If 

00  13    3.1 

1  87    6,8 

3  13.4 

V  31  13,4 

5  IO.B 

9,8567880 

9.5753099 

9.56t»  1 

tl 

l(K»4l  m,h 

1  37  H.e 

+3  36  J 

+1  41  47.3 

44  50.5 

9,8566340 

9.5470300 

9,53407a  I 

tt$ 

113  tl    0.3 

1  37i0.9 

2  53.0 

2    1    3.9 

4  'ms 

9.8565136 

9.530^34 

9.508»i^|  11 

tfi> 

118  40  31.0 

1  37d1.3 

3    0.5 

2  i8  48.1 

4  13.3 

9.8564292 

9.4957743 

9.484a47«llli 

ir«b,  u 

I3&  10  17.5 

1  37  flS^ 

3  58,7 

2  34  45.8 

3  45  J 

9.8563819 

9.4736016 

9^4040191  MM 

0 

131  40  16.9 

]  77  3L0 

3  47.8 

2  48  44.5 

;           3    133 

9.8563723 

9.4556496 

ft.44ai»|H 

10 

I3S  10  39.6 

1  37  S»3 

-1^3  28.3 

43    0  33.1 

49  40.1 

9,8564001 

3.4W8sWt 

u 

144  40  31.6 

1  37  39,1 

3    1,1 

3  10    3.5 

S    4.3 

9.8564656 

9,4376410 

91.437S7I7   n 

Id 

151  10  37.4 

I  37  30.7 

1  28.0 

3  17    5.3 

I  95.9 

9.8565678 

9.4393651 

9.44Mlt    !1' 

39 

157  40  35.1 

1  37  97JI 

0  50,3 

3  31  36.3 

t4ft.4 

9,85671153 

9.4483453 

9.4563331     | 

ao 

164  10  I8,d 

1  37»*7 

40    9.8 

3  33  31.9 

4«    9.4 

9.8568760 

9.4037613 

9.4734847 

Hat.  9 

170  39  49,7 

1  37  l&.J 

-0  30.9 

43  32  5K4 

-0  99j« 

9,6570779 

9.4843111 

3.49e06l4 

e 

177    8  41^ 

1  37  11.3 

1  10.1 

3  19  35.4 

1    0.3 

9,8573085 

9.508SaS6 

9Jttl65» 

10 

183  37  11,4 

1  37    8,3 

1  45,8 

3  13  47.1 

1  49.7 

9.8575644 

9.53SaCKia 

d.5490785 

14 

190    5    6.6 

1  3e54.« 

2  15.9 

3    5  31.5 

9m.7 

9.8578425 

9.563I70& 

9,^773931 

10 

190  33  24.2 

1  3ft  44,4 

3  39,3 

3  54  55,6 

d55.8 

9.858131*1 

9.5916^6 

ujommi 

2*i 

202  59    1,2 

1  30  34.0 

-2  54.3 

43  43    8.1 

-3  37.5 

9.8584505 

9.6301054 

9.634t7DS 

Qti 

201)  2i  55.4 

1 ;»  S3,s 

3    0.0 

2  27  19,2 

3  56,4 

9,8587726 

9.6480806 

9.66i8P37 

30 

215  50    0.2 

1  36  13.S 

2  58,1 

2  10  40,9 

4  99.3 

9.8591013 

9.6753174 

9.6986034 

Apr.  3 

22*^  N  33.8 

I  30   i.a 

2  46,0 

1  53  20,1 

4  44.6 

9,8594:124 

9.701G5O5 

9.7144504 

7 

228  :w  i6.0 

1  35fi0.5 

2  3G.8 

1  33  48.8 

5    3.3 

9.8597620 

9,7269997 

9.7392907 

It 

2:J5    I  17,4 

1  3$  40,9 

"I  59.8 

41  13    4.4 

-5  1S.9 

9.8600857 

9.7513438 

9.7631403 

15 

241  2^,1  38,9 

1  35  30.7 

1  26.8 

0  50  28,3 

£Sfi.9 

9.8<?03997 

9.7746927 

9.7860010 

la 

247  4:»  23/J 

J  35  91.9 

0  4U.6 

0  ^  16.0 

5  36.0 

9,8007001 

9.7970701 

9.8ll790ai 

2:( 

254    6  35.5 

1  35  li.l 

-0  10.3 

+9    5  46,0 

5  38,7 

9,8009833 

9.8IS50U 

9.8368m 

27 

260  27  17,9  1 

i  35    7,3 

■HJ  *J9J 

-0  16  47.3 

5  37.3 

9.8612458 

9.83901 14 

9.&48»9T 

Udr  1 

260  47  35.3 

1  33    1.6 

4l     8.2 

^  39    6.8 

-5  31  .a 

9.8014842 

9.8580289 

9,8681147 

5 

273    7  32,4 

\  34  57. i 

1  43.3 

1    056.1 

5  2S.2 

9.8616960 

9,877:^19 

9.8664061 

u 

279  27  I3,B 

1  34  53.0 

3  13.4 

\  2i  59,7 

5    t}.0 

9,8018786 

9,8953446 

9.904033& 

la 

285  40  44.3 

1  34  M.S 

3  30,9 

I  42    2.5 

4  51.9 

9.8620396 

9.9135381 

9.9908635 

17 

292    0    8.0 

1  34  &0.S 

3  53.^ 

2    0  50,t 

4  31.3 

9.8021473 

9,9290145 

9.9389950 

ai 

29«  25  30.8 

1  34  50.5 

+3    0,3 

-3  18    9.1 

-4    7.fl 

9,8622305 

9*9448103 

9.95346  It 

35 

304  44  53.5 

1  34  &Z.4 

3  59,3 

3  33  47.0 

3  49.a 

9.8622780 

9.9599511 

9.9673834 

39 

311    4  22.4 

1  34  53,3 

2  49,3 

3  47  33.6 

3  11.5 

9,b623893 

9.9744609 

9.9614862 

J  QUO  3 

317  24    0.3 

1  34  55.9 

2  31.3 

3  59  16.0 

9  a^rS 

9.8622643 

9.9683628 

9.995(943  1 

U 

323  43  50.3 

1  34  59.9 

2    5.0 

3    8  48,8 

9    6J3 

9,8622031 

!  0.0010844 

0.0081379  1 

10 

330    3  54.6 

1  35    3.0 

41  34.0 

-3  16    3,8 

-I  31.0 

9,6621007  ! 

0,0144575 

O.O306475 

H 

3:16  24  15.4 

135    7,4 

0  57.8 

3  30  55.5 

0  54.7 

9.8619760 

0.0367115 

0.0396520 

la 

342  44  54.4 

1  ^  19.1 

+0  18,8 

3  23  20.1 

-0  17.0 

9.8018138 

0,0384706 

0.044169& 

33 

349    5  53J 

i  35  17.a 

-0  21,1 

3  23  15.6 

40  19,8 

9.8610188 

0.0497518 

0,0552m 

36 

'    355  27  12.9 

1  35  SS.fi 

1    0,3 

3  20  41.6 

0  57.1 

9.8613964 

1  0.0605684 

0.0658056 

30 

1  48  54,4 

]  35  as.ii 

-I  36.3 

~3  15  39,6 

41  33.B 

9.8611483 

0.0709313 

0.0759462 

Bl 

8  10  58.8 

1  35  34.0 

-2    7.6 

-3    B  12,7 

4^    9.5 

9.8608772 

0,0808538 

0,0856573 

d 

( 


HELIOCENTRIC  CO-ORDINATES,  1894. 


255 


VBNaS. 

GfiEEHWIGH  H£4N  NOOK* 

IM% 

IfalhMBtric 
}|«>iiBqQiilox 

tMlj 

fiadacUm 

to 

Urtiit 

UellBiiMldfi 
LaUtod^. 

-3    8  13.7 

XMf 
Hoilua. 

Us»rltlua 

0.0808538 

AtTatetiDa^, 
4Ul«l>M0. 

ilj^ 

a  10  m% 

1  »MA 

-9    7".$: 

4t    %A 

0.t^8773 

0.0856573 

8 

U  33  %,& 

1  as  ».• 

3  33,8 

3  58  35,9 

t4}.« 

0.8606866 

0.0003563 

0.0910553 

13 

30  56  ia.3 

t  39  4«.e 

3  50.4 

3  46  36.0 

3I«.0 

0,8603801 

0.0094560 

0.1038610 

m 

97  19  34.S 

1  »£a.3 

3m7 

3  33  31.3 

3  4ft,0 

U.85il96l5 

0.1081717 

0.1l33ftl3 

90 

33  43  16,6 

I  vei.7 

;i  0.0 

3  16  31.7 

4  13.3 

0.85a^345 

0.1165157 

0.1305507 

5M 

40    7  34.5 

i  »    A.3 

-3  51.4 

»l  58  38,8 

+4  37  J 

0.8503033 

0.1344056 

O.I%3507 

28 

46  31  ^xn 

1  3ft  tS.t 

3  34.3 

1  3SI3&.5 

4  ao 

0.85»*730 

aJ33ll67 

0.1357917 

»«-  1 

&1IG7    1,0 

1  30  t9.0 

3    11.3 

1  18  55.6 

A  13.7 

11.8586449 

0. 1393857 

0,l438!ltl 

& 

m  33  30.0 

1  M  99.9 

1  37.it 

0  67  34.5 

A«9J 

9.8.'^83350 

0.1463136 

0,1406517 

9 

OS  4t$  30.4 

1  3i33.» 

1     1.5 

0  35    8.3 

&3e.3 

9.H580J93 

0.1539106 

0,15609011 

13 

73  14  $6.7 

1  m  40.4 

-0  33.0 

-0  13  33.5 

+0  43,3  , 

9.8577388 

0. 1501 038 

oj<^i33ir.i 

n 

76  41  G3.0 

1  31  47.S 

+0  l«.7 

+0  10  33.3 

«  43.» 

9.^7468:! 

0.1651731 

O.i(£805n4 

^r 

es    0  17*7 

1  »  MJ 

0  58.5 

0  33  31.9 

£40.) 

9.e573H3 

0.1708548 

0.17358411 

^ 

91  37  10.6 

1  37    l.« 

1  35.4 

0  05  47.4 

5  1l.» 

U856^J10 

0.1763419 

0.1788903 

Id 

m    &30,5 

1  37    ».3 

3    7.4 

1  17  31.6 

A  lt.4 

1L856800I 

0.1813380 

0.1837780 

f»l.3 

104  34  15.6 

1  37  14*3 

+3  33.0 

+  1  38  17.4 

-1^    3.5 

9.8566113 

0.1861477 

0.1884484 

e 

fit    3  33^ 

1  37  19.7 

3  50.d 

1  57  48.7 

4  41 J 

9.8565466 

0.19068i9 

0  J  938473 

10 

117  33SiL3 

1  37M.4 

3  59.0 

3  15  50.1 

4  17.» 

9.S5C4377 

0J94'i485 

0.11XiM6*! 

ti 

134    3  37.5 

i  37  3B.I 

3  5£IJ 

2  33    7.3 

3^.4 

9.8^i4i:t;58 

0.1080611 

0.3008743 

ts 

I30  33  3fk4 

1  37  31.7 

3  50.4 

3  46  37.6 

3  I9.& 

9,8563615 

0.3037357 

O.3045I6O 

93 

(37    3  41.6 

1  71  m^ 

+3  33.4 

■^3  58  3!>.C 

4i  44.1 

9.8563848 

0.3063455 

0.3079143 

W 

143  33  51.0 

1  J7  3Sr.3 

3    6.5 

3    8  33.8 

AI0.« 

9.856I4&7 

0.301*5331 

*l/il  lOlHUt 

90 

IfiO    3  5tl4 

1  37  31.1 

1  'MA 

3  16    3.0  1 

1  39.^ 

9.8565434 

0.3135583 

0.3i:t:Ma4l 

Bk    4 

IIi0  33GdJ 

1  37  38.0 

0  57.0 

3  31     0.1 

0&S.9 

9.856*>:Ij6 

0.3l&3r^)3 

0,3l6lj7in 

$ 

»63    3  44>6 

1  3T»Ci 

^  16.0 

3  33  33.U 

40  14^ 

9.80684X1 

0.3171*367 

0.3191436 

t9 

too  33  13.3 

1  37  t9.t 

^34.0 

43  33    9.8 

-a»ji 

9.8570415 

0.3303!  173 

0.331 3!rJi 

16 

170    1  I&.7 

1  37  l^J& 

1    3.5 

3  30  30.8 

1     1.4 

9.8573685 

0.33344!ni 

0.333441*8 

% 

IS-IW&OA 

I  :X7    1,« 

1  :rj.*i 

3  14  58.7 

1  ai.9 

9.«57r>3l4 

0/i34%t88 

0.'i35a973 

31 

188  57  51.4 

1  3ft«A*7 

3  11.1 

3    7    8.4 

9U.ft 

9.8o779t>8 

0.33U1450 

0,33691^6 

98 

195  35  15.3 

1  3ft  4ft.t 

3  35.6 

3  56  56.4 

9  34.0 

■1.85801113 

0.33768LI9 

0.3383866 

mt*  1 

301  61  59.0 

1  3135.7 

-3  53.3 

•f3  44  3LI 

-3  9t.9 

9.8564009 

0.3390356 

0,3306:173 

6 

30CI  18    0.3 

1  3it4.t 

3    0.3 

2  30    3.7 

3  51.9 

9.8:18:31 0 

0.3301*100 

0,>.f306950 

9 

314  43  18.0 

1  3ft  13^ 

3  50.3 

3  13  43.6 

4  17.9 

9.85U0503 

0.^11 1567 

0.33|ff7:D 

13 

331     7  5L6 

1  3ft    %^ 

3  4|».3 

1  56  43.7 

4  4i.9l 

9.851A38I6 

0,3310475 

0.3:«37«i 

17 

337  31  41.7 

I  nmM 

3  30.tt 

1  36  19.11 

5    4.4 

9.8507119 

0.3335658 

0.33^iHiO4 

3J 

333  54  49M 

1  »  41.5 

-3    5.0 

+-1  15  46.1 

-a  IA.» 

9.8000371 

0.3330134 

0.33:11711 

35 

340  17  17.3 

1  35  33.3 

1  33.0 

0  54  17.9 

5  97.A 

9.860:i53l 

o.*i3:ra964 

0.333358ri 

39 

346  39    7.6 

t  35B.9 

0  56.5 

0  32  11.3 

A».l 

*l.8606rn?i 

0.*i:il3876 

0.33337:in 

Mb    3 

353    0  34.3 

1  3b  15^' 

-0  17.3 

40    0  43.7 

&«.& 

9.8i;<K>l34 

0.333:1177 

0/£f33ii>l 

7 

350  31  11.0 

1  3A    5.3 

^33.8 

-0  13  51.3  1 

A  37.4 

9.86130H6 

o.2:f:io^ii 

0.33'^Kn 

11 

365  41  %iM 

1  3a    fv4 

+1     1.7 

-41  HTi  14.3 

->».. 

9.8ti  14514 

iizsr^^fm 

l£ 

373    1  31.$ 

1  M  a7,7 

1  37.6 

0  57    n/j 

^31.3 

U.8(iUi678 

0,33^1340 

0.33170(«6 

19 

370  31  15,3 

1  3iM:a 

3    8.5 

1  18  33.6 

3  ti.ft 

9.mHH55:i 

1  0.3314363 

0.3:1101*^ 

93 

«»4  40  46.7 

1  Ji  ftiJ 

3  33J 

1  ;i8  37.0 

4  5&.I 

9.8630117 

0.3305593 

0.3300653 

97 

&t    0  10.0 

1  M  M.5 

3  50,7 

1  57  38.8 

4  3ft.9 

9.863f3ri3 

0.3'£I5300 

Q.3'i8!^il 

31 

397  10  33.3 

1  31  >• J 

+3  69.7 

-3  15  14.1 

-i  19.4     0.8633345 

0.3383353 

0.3'J76756 

35 

303  38  55.0 

1  M  M.I 

1-3    0.0 

-%  31  10.6 

-3  4&.i     U.8t^i3;8l 

n.33e&7fi3 

256 


HEUOGENTBIC  C0-0RDINATB8,  1894. 


MABa 

aSEEffWICH  It&AM  KOOS 

of  Dttte. 

Vmktf 

* 

m«4KtiM 

OrMC 

l£& 

if 

frvm  fartt^ 

OM*. 

JUMH^k^ 

%ii:s 

a        #       /r 

*     m 

t* 

0      i       m 

m 

"i 

1  J«o.   1 

910  le  9S.0 

m  ftji 

-99,7 

44»93ST^ 

-«i.lJ 

0.1984104 

Ol33093III 

0<3SM 

&I 

918  13  1^.9 

m  mm 

I9J 

Q»  iiwft 

Hill 

O.I1im»9 

0.334098* 

uam 

9 

990  10  53^ 

ttmsr 

I&8 

otiaoie 

Btii 

ojofiaei 

0*3981746 

OJSIM 

13 

^9    0  ILI 

^m.wr 

19.9 

0  ItOJ 

mdi 

4l,IM4aB0 

0.3391 3M 

OJBHH 

17 

991   $  y^2 

w&tm 

ae 

0    B63^ 

mm 

fljmsso 

0^160384 

%MBm 

91 

9^    8    0.9 

3>  %m 

*  4.0 

+0  s  a9 

-as^il 

0.101^68 

0.3006801 

OJWM 

9$ 

99d    8  39.D 

m  14.04 

-  1.1 

40  1  ao 

5ll» 

o.igo3sdo 

0,3030364 

M0i7117 

1          «^ 

930    9S9^ 

30afr,M 

+  9.7 

-^    9  4&fi 

SM& 

0.18804 15 

0.9063499 

ftJSM 

fUH  S 

939  19    0^ 

^mm 

6.5 

0    6  43.0 

10.91 

0.1875079 

o;Oi04aoo 

OJgjgl 

e 

934  II  G7.4 

ms^M 

10.3 

0  10  40.6 

0A.40 

0,1800601 

0:9n4S4| 

ciToaw 

10 

930  18  43.0 

31    %M 

tl4.0 

^  14  38J 

-mM 

0.1845069 

orrniMMm 

4L«ni» 

H 

938  93  90.8 

31  lk» 

17,8 

0  l§  37.7 

0OL79 

0.1831919 

0.9^79368 

'^.■rr;riM 

i@ 

940  m  49,0 

31  fliJII 

91,5 

0  99  36.7 

00,19 

0.1816358 

0.9604390 

' 

9a 

949  35    0.9  ; 

31  41^ 

95,1 

0  90  35.5 

00,0 

0.1801418 

0.9^3061 

Oj9iEfD43 

36 

944  49  91.6 

31  M.77 

98.6 

0  30  33.7 

fl9w4& 

OJ  7861 11 

o.9isoaoo 

L9iiim 

Kar.  9 

946  50  97.5 

»   6,11 

+31.0 

^  34  3JJ 

-•#.17 

OJ  771361 

0.9370069 

Qjann 

6 

948  5d9?,| 

3191,04 

35,0 

0  38  97.9 

mjm 

0.1756987 

0.9990936 

QutMRII 

10 

9SI    9mM 

3i3&.aS 

37,9 

0  49  91.6 

00.30 

0.17II9I9 

0.9908070 

a.9ioof7i 

U 

953  90    9.0 

39  4S.80 

1         40.8 

0  46  HA 

STJil 

0.1790156 

0.919ifiM 

ounm 

]§ 

955  31  59,0 

»    iLGO 

43.4 

0  50  4a 

*7>14 

0J7III41 

0.0039m 

OLIMM 

ShE 

ir>7  44  99.8 

33  ie.39 

445.8 

-0  53  5K9 

-00^ 

0,1096194 

0.10^740 

djoio^^ 

'       al 

950  58    9.8 

33  30,14 

47.8 

0  57  35.1 

00,49 

0,1681333 

0.1866447 

0,t8%£tai 

30 

969  19  :S0.1I 

33  43,W 

49,5 

1     1  15.1 

04,M 

0.I666S89 

0.1777880 

0J733i0» 

Ai»r.   :t 

964  97  54,0 

3!i  S7,64 

51,0 

1     4  51.1 

£0,41 

0.1651983 

0.1688091 

0.I649S» 

7 

9G0  44  IIJJ 

M  JI,fS 

59,3 

)    8  99,4 

U.Ii 

0,1637544 

0,1506917 

OJS5O9I0 

II 

969     1  94.9 

34  94*«5 

+53.9 

-1  1 1  48.5 

-50,84 

0,I6KJ998 

0,1504630 

0.1458066 

'   15 

971   ro  30.€ 

34  3i.34 

5:1,7 

1  15    9.1 

49,30 

0,160^270 

0,1411931 

0.1364191 

VJ 

97:f  :j8  :jo.7 

M  51,07 

'          5:1,9 

1  13  ^.0 

47,81 

0.1595188 

0.1316754 

0.19&1IQ 

Zl 

975  58  9:L7 

^    4,80 

5:j.7 

1  9)  31,0 

46,  tt 

0.1581974 

0.1991178 

0.1171961 

97 

978  VJ    BJJ 

3S  17,73 

53.9 

1  94  39.0 

44.31 

0.1568758 

0.1194448 

0.1075640 

M»y    1 

980  40  45,4 

35  30,47 

+59.3 

-1  97  96.1 

-«,37 

0.1555879 

0,1096533 

0.00ni34 

5 

983    3  1^.3 

35  4a.60 

51.0 

1  30  lt.6 

40,33 

0,1543339 

0.0997449 

0.0877458 

0 

985  96  98,1 

3&M,9e 

49.4 

1  39  48.7 

38,17 

0,l5aita'i 

0.0897901 

0,0770^ 

13 

987  30  3L6 

36    e,74 

47.5 

1  35  17.0 

30,00 

0,1519441 

0.0795881 

0.06748!! 

J  7 

990  15  9L5 

39  l$,13 

45.9 

1  37  36.9 

33.01 

0,1508199 

0.0693494 

0.0571887 

31 

9!*9  40  56.3 

30»a« 

449.5 

-1  39  45.) 

-31.00 

0,1407279 

0.0519999 

0.04£T80I 

95 

995    7  14.9 

M  39.09 

30.5 

1  41  44.1 

n.49 

0.1486914 

0.0415993 

0.0369450 

99 

*i97  34  J  3.9 

30  49.75 

36.9 

1  43  39.5 

90.74 

0,1477059 

0.0309988 

0.0935781 

Juye  Q 

300     J  51.5 

30  fi0,33 

39.7 

1  45  10.0 

9i.S5 

0,1467738 

0.090 11»38 

0.0147756 

ti 

3U*J  30    7,1 

37    S.30 

99-0 

1  46  30J 

ao.o9 

0,1458974 

0.0093944 

0-0038400 

10 

304  58  57.7 

37  IS.84 

+^4.9 

-1  47  50.7 

-17.15 

0,1450790 

0.9983996 

9.9997795 

14 

:i07  98  91.0 

37  94.70 

90.U 

1  48  53.3 

14.14 

0,144:!907 

9.987  ie&4 

9,9815093 

m 

309  58  14.5 

1      37  2Lm 

16,9 

1  49  43,8 

11.07 

0.1436943 

9,9759134 

9.9709184 

S'i 

319  98  35.6 

3^7  3S.sa 

11,7 

1  50  21,9 

7,05 

0.149<^I9 

0.9044830 

0.9387044 

96 

314  59  91.8 

37  44.4» 

7.0 

I  50  47,4 

4.70 

0.1424959 

9.9598894 

9.947014D 

30 

317  30  30.1 

37  49.00 

+  9-3  1 

-1  51     0,0 

-  1,00 

0J419954 

9.9410990 

9.0351396 

July  4 

390     1  58.1 

37  54.90 

-  9.4 

-1  50  59.8 

+  1.60 

0.1414941 

;  9.9^291336 

9.9930816 

HELIOCENTRIC  CO-ORDINATES,  1894. 


257 


MAB3. 

QBEENWICU  MEAN  NOON. 

Dm*. 

HeUoMBtrio 
ofDiUe. 

Motion. 

to 
Orbit 

IlelioceDtric 
Latitude. 

Daily 
Motion. 

Kndiu 
Vector. 

Locuitliai  of  DietMiee 
ftomlMtb-. 

At  Date. 

'  Ailntenne. 
>   flute  Date. 

9.9930816 

aly  4 

390     l'58ri 

37  54.90 

-  9.4 

-l'50  59r8 

4-  i'm 

0.I4I494I 

9.9991336 

8 

399  3:i  49.7 

37  57.»7 

7.1 

1  50  46.7 

4J0 

0.I4II393 

9.9I698:M 

9.9I08IOI 

19 

395    5  40.9 

38    1.00 

11.8 

1  50  90.6 

8.15 

0.1408410 

9.9046494 

9.8984118 

16 

397  37  49.7 

38    3.S9 

16.4 

1  49  41.6 

11.39 

0.1406919 

9.8991947 

9.8857861 

90 

330  10    0.9 

38    4.89 

90.9 

1  48  49.5 

14.61 

0.1404734 

9.8793948 

9.8799486 

24 

339  49  97.:i 

38    5.67 

-95.9 

-1  47  44.6 

417.80 

0.1403980 

9.8664453 

9.8508850 

96 

335  14  49.8 

38    5.^ 

99.4 

1  46  97.1 

90.95 

0.1403951 

9.85.39684 

9.8465961 

Qg.    1 

337  47  10.5 

38    4.74 

33.3 

1  41  57.0 

94.06 

0.1404649 

9.8398703 

9.8330940 

5 

340  19  96.7 

30    3.19 

36.8 

1  43  14.6 

97.11 

0.1406079 

9.8969688 

9.8193986 

9 

349  51  35.0 

38    0.84 

40.1 

1  41  90.1 

30.07 

0.1408914 

9.8194851 

9.8055314 

13 

345  93  39.5 

37  57.74 

-43.9 

-1  39  14.0 

439.96 

0.I4II079 

9.7985389 

9.79151 10 

17 

347  55  16.0 

37  53.90 

46.0 

1  36  56.4 

35.77 

0.1414635 

9.7844497 

9.7773597 

91 

350  96  49.8 

37  49.30 

48.9 

1  .34  97  8 

38.50 

0.1418895 

9.7709460 

9.7631146 

9S 

359  57  50.0 

37  44.11 

50.1 

1  31  18.4 

41.10 

0.1493839 

9.7559749 

9.7488367 

99 

355  98  34.8 

37  38.17 

51.6 

1  98  59.0 

43.57 

0.1499456 

9.7417150 

9.7316934 

spi.9 

357  58  54.5 

37  31.57 

-59.9 

-1  95  59.8 

445.96 

0.1435730 

9.7275781 

9.7905983 

6 

0  98  46.5 

37  91.31 

53.5 

1  99  51.3 

48.99 

0.1449643 

9.7137091 

9.7069079 

10 

9  58    8.*i 

37  16.44 

53.9 

1  19  34.0 

50.35 

0.1450177 

9.7009380 

9.6937131 

14 

5  96  57.9 

37    7.97 

53.8 

1  16    8.5 

S9.34 

0.1458319 

9.6873571 

9.6811977 

18 

7  55  11.9 

30  58.95 

53.4 

1  19  35.3 

54.90 

0.1467099 

9.6759617 

9.6695810 

9i 

10  99  48.9 

30  49.39 

-59.4 

-1    8  54.9 

455.94 

0.1476306 

9.6641895 

9.6591938 

96 

19  49  45.8 

30  39.34 

51.1 

1    5    7.8 

57.51 

0.14861 14 

9.6544947 

9.65013*24 

30 

15  16    9.3 

30  96.89 

49.5 

1     1  14.8 

58.94 

0.1496438 

9.6469859 

9.6499997 

ieL  4 

17  41  35.8 

36  17.85 

47.6 

0  57  16.3 

00.94 

0.1507949 

9.6400804 

9.6377893 

8 

90    6  94.6 

30    6.49 

45.4 

0  53  19.9 

01.40 

0.1518590 

9.6360798 

9.6349753 

19 

99  30  97.9 

35  54.74 

-49.8 

-0  49    5.1 

469.41 

0.1530995 

9.6344944 

9.6346549 

16 

94  53  49.9 

35  49.70 

39.8 

0  44  53.6 

63.97 

0.1549341 

9.6354659 

9.6369359 

90 

97  16    8.4 

35  30.30 

36.7 

0  40  .38.9 

64.01 

0.1554838 

9.6390650 

9.6418538 

94 

99  37  44.7 

35  17.79 

3:).4 

0  36  91.5 

64.61 

0.1567691 

9.6459915 

1  9.641K1645 

98 

31  58  99.9 

35    4.89 

99.8 

0  39    9.0 

65.09 

0.1580873 

9.6540594 

9.6593994 

lOT.    1 

34  18  93.1 

34  51.76 

-96.0 

-0  97  40.8 

465.49 

0.1594356 

9.6651699 

9.6715155 

5 

36  37  93.8 

34  38.59 

99.1 

0  93  18.6 

65.09 

0.1008114 

9.678351 1 

9.6850966   | 

9 

38  55  31.9 

34  95.19 

18.1 

0  18  55.8 

65.71 

0.IU99II6 

9.6933094 

,  9.70I3:W3   , 

13 

41  19  44.7 

34  11.09 

14.0 

0  14  39.9 

65.69 

0.1636338 

9.7096969 

1  9.7183:191 

17 

43  99    4.1 

33  58.05 

9.9 

0  10  10^ 

65.55 

0.1650753 

9.7979330 

1  9.7363470 

91 

45  44  90.0 

33  44.40 

-  5.6 

-0    5  48.5 

465.30 

0.ir.6.'>.337 

9.7456494 

9.7551  III 

95 

47  58  59.9 

33  30.70 

-  1.4 

-0    1  97.9 

64.94 

0.1680063 

9.7647055 

0.7744036 

99 

50  19  34.5 

33  17.09 

4-  9.8 

44)    9  51.0 

64.47 

0.1694905 

9.7841819 

9.7940137    1 

>ro.   3 

59  95  15.4 

33    3.37 

6.9 

0    7    7.9 

63.99 

0.1709837 

9.80:W789 

1  9.8137579   j 

7 

54  37    1.5 

38  49.74 

10.9 

0  II  99.4 

63  J9 

0.1794839 

9.8936305 

9.8334'i:{:J 

II 

56  47  53.3 

39  30.10 

414.9 

40  15  34.9 

469.56 

0.1739883 

9.8433093 

9.H5307j<I 

15 

58  57  50.8 

39  99.69 

18.8 

0  19  49.9 

61.74 

0.1754948 

9.8628015 

1  9.rf7i46.M 

19 

61    6  54.4 

39    9.91 

99.5 

0  93  4H.I 

60.84 

0.1770015 

9.8890616 

1  9.8915857 

93 

63  15    4.6 

31  55.95 

96.1 

0  97  49.6 

59.91 

0.1785059 

9.9010313 

9.9103994 

97 

65  99  99.1 

31  49.00 

99.6 

0  31  47.4 

58  JO 

0.1800059 

9.9196641 

9.9988415 

31 

67  98  47.9 

'      31  99.81 

+39.8 

4-0  35  40.6 

457.M 

0.1814994 

9.9379190 

1  9.9468990 

35 

69  34  90.8 

1      31  16.97 

4-.T5.8 

+0  .39  99.8 

456.65 

0.1699848 

1 

17 


358 


HELIOCBNTRIO  C0-0RDINATB8.  1894. 


JUPITEB.                                                          II 

GEEEITWICB  MKAK  KOOH. 

1 

]>>i«. 

mL 

B«llMiMtne 

^£L 

liiWilbM 

t^iwottai^mterH 

frmm  iSmt^k-        ■ 

A&I]ttM^ 

AiIumII 

Jmu  1 

aS  t»  uj^ 

t        JV 

a      t       m 

-0  49  27.0 

Wit 

0.7011653 

0.63G4I94 

1  -_^H 

6 

6O39  30.J 

%mm 

26.& 

0  49    4.2 

5w7| 

0.' 012600 

t^juimm 

nftiivU 

i 

61    0  66>8 

stl.ii 

26.4 

0  4B  4lJt 

A.7-1 

0.701 35&1 

0.640BOOS 

tuMHIf 

!3 

«1  22  ie.d 

A  liJI 

26.3 

0  48  18.3 

*-7» 

0,7014510 

0.^93778 

miQH 

17 

61  13  36^ 

ft  \%m 

26,2 

0  47  66^ 

A.79 

0.7015472 

0.667881$ 

MMttI 

91 

e3    4S5.4 

t  nun 

-26J 

-^  47  39:0 

4«JI 

0-7016439 

o.e63sei7 

iJMH 

^ 

e2  26  I3.S 

%  l«.SJ 

26.1 

0  47    8.7 

M4 

0.7017411 

0^6893468 

0LflSOi 

29 

e2  17  3I>7 

fim.» 

26.0 

0  46  4&.3 

«Jt 

0.7018388 

0.ff7SJ4ei 

0J9MB 

Feb.  2 

03    94aA 

«  IS^ 

2&.9 

0  46  21^ 

hm 

0.7019370 

0.680^27 

0.«8Mff' 

e 

6330    M 

i  u^it 

25.8 

0  45  58J 

A^l 

0.7090356 

0.6897379 

.  OJBNMI 

]# 

m  51  «K7 

ftUJi 

-25.7 

-0  45  34.6 

46^ 

0.7091348 

<l.fi9a47S4 

iJBOItt 

14 

64  12  37<2 

siaji 

2G.5 

0  46  10.8 

ftjs 

0.7029345 

0.6061412 

0.7m4H 

16 

64  33  52J 

S  l<y« 

25.4 

0  44  46J» 

Aje 

0.7093346 

a.7037l43 

0.70Mtt 

m 

64  &&    6.4 

S  UJt 

25,3 

0  44  AO 

t.oi  ' 

0,7O943S9 

0.709 1781 

0.7116611 

26 

65  16  20J 

S  lft.M 

^2 

0  13  sa.9 

f,Ot 

O.709S363 

0.714^180 

0.7l7t3n 

Mm-,  a 

65  37  3X2 

St6.lt 

--25.1 

-0  43  34^ 

^M 

0.7026378 

0,7197197 

0.7t9»fi 

6 

65  m  45.7 

6  ie.» 

24.9 

0  43  10.6 

%M 

0.7027387 

0.7247W7 

OLTSTOn 

10 

66  10  57.6 

&  17JI 

24.8 

0  42  46.3 

%M 

0.7O2S42I 

0.729n4l 

0L739Bm 

II 

66  41    a9 

5  17.33 

24.7 

0  42  21.9 

f.1l 

0,7029450 

0.73430K 

§.73B6fn 

IS 

67    2  12,7 

S  17.10 

24.5 

0  41  &7.4 

i.13 

0,703048:* 

0.7388617 

0.7410757 

22 

67  23  29*8 

5  IT.« 

-24.4 

-0  41  32,8 

-H.IS 

0.703 1S90 

0.743217$ 

0.7453007 

26 

67  44  3<*.2 

hum 

24,2 

0  41    8.2 

ft.l7 

0.7<mS69 

0.747^^ 

a749944» 

0,7331751 

30 

68    b4%A 

*  I7,H 

21,1 

0  40  43.4 

e.iv 

0.7033608 

0,7512860 

Apr.   3 

(53  26  56.3 

5  ]e.M 

23,9 

0  40  18,6 

6,2L 

0,7034^8 

0.7550123 

0,7567250 

7 

08  48    33 

5  10^ 

23.S 

0  39^,7 

A.23 

0.7035712 

0.75S&2S8 

0.76O9O13 

tr 

62    9  10.9 

a  10,07 

-21,8 

-0  30  28,8 

+«.«5 

0.7036769 

0,7618218 

0.763KC3 

15 

60  30  17.3 

A  le^i 

23,4 

0  30    3,7 

tS7 

0.7037831 

0.7648976 

0,7663931 

19 

m  51  23.f> 

A  lft.3ft 

23,3 

0  38  38.6 

%M 

0,7038896 

0.7677519 

0.7690961 

23 

70  12  2fl.2 

&  ]a.3ft 

23  J 

0  38  13,4 

a.3[ 

0.7039366 

0.7703847 

0.7716176 

27 

70  33  32.7 

5  l«.<» 

22,9 

0  37  48,1 

0,33 

0.7041039 

0.n27lM6 

0.7739156 

Bfftj    t 

70  54  36.6 

5  I5,m) 

^22.7 

-0  37  22,8 

46.31 

0.7042116 

0,7749601    1 

0,7759876 

& 

71  rsaae 

5  IA.T3 

22,r» 

0  36  57,3 

«.37 

0.7043105 

0.7769381 

0.7778312 

9 

71  36  42.4 

S  I5.A7 

2!J.3 

0  36  31.8 

0.39 

0,7044278 

0.7786670 

0,7794457 

13 

71  57  44.3 

&  1S.#I 

22  J 

0  36    6,3 

0.40 

0,7045365 

0.7801673 

0.7808315 

17 

72  18  45.7 

A  15.^ 

21.0 

0.35  40.6 

0.« 

0,7046455 

0.7814389 

0.7819m 

2t 

72  311  4C.3 

5  1^,09 

-21,8 

-0  35  (4.0 

+e.c 

0.7047548 

0.7824841 

0.7829218 

25 

73     0  4U.4 

5  14.93 

21. G 

0  M  49,2 

0.45 

0.7048645 

0.7833028 

0.7«362TJ 

*^ 

73  21  45,8 

5  H,77 

21.4 

0  34  2:),4 

0.li 

0.704974ft 

0,7838946 

0,784  roai 

June  2 

i      73  42  44.ri 

5  \4M 

21.2 

0  33  57,5 

0.48 

0,7050849 

0,7842584 

0,7843542 

0 

74    3  42.6 

5  H.45 

21.0 

0  33  31,5 

0.AO 

0.7051956 

0.7843929 

0.7843746 

10 

74  24  40.1 

A  H.» 

-20,8 

-0  33    5.5 

+e.5i 

0.705:1067 

0.7842995 

0.7641680 

14 

74  45  36,0 

A  H.19 

5iO,6 

0  32  39.4 

0.53 

0.7054183 

0,78:19801 

0.7IS37360 

18 

75    6  33.1 

5  13.M 

20,3 

0  32  13.2 

tM 

0.7055299 

0.7834360 

0.763080:1 

sw 

75  27  2ri.6 

5  i3.ao 

20.1 

0  31  47,0 

0^ 

0.7056420 

0,7&i6688 

0.7829016 

26 

75  48  23.5 

5  13.63 

J0.9 

0  31  20,8 

0.A7 

0,7057545 

0.7816784 

0.7810993 

30 

76    9  17.7 

A  13.47 

-in.7 

-0  30  54.4 

+fl.5a 

o.7058eri 

0.7B04641 

Jqly  4 

76  30  11,2 

A  13.31 

-10.4 

-0  30  28J 

+6,00 

0.7059802 

0.7790257 

0.7782230 

HELIOCENTRIC  CO-ORDINAtBS,  1894. 


259 


JUPITEE, 

Mm 

OEEEHWICH  HRAir  KOON. 

Itate. 

lf««llKqilli]H»l 
oftHXA, 

B«ilttetkra 
OfbiL 

;  fUtliic«Dtrie 

l4»gMillu» 

or 

VncrUif. 

LofMlthM  of  tilaioDo* 

■ 

^           *          H 

1** 

»          #           M 

u 

JdIj  i 

7e30  11.2 

5  13JI 

-19.4 

-9  30  98.1 

44.iO 

0.7059802 

0,7799257 

0.7782939 

S 

76  B1     4J 

fl  13.14 

19.9 

0  39    1.7 

e.fij 

0.7060936 

077rj6:i( 

0.7764.Vi2 

13 

77  11  56.1 

s  \%m 

19.0 

0  29  35,9 

o.oi 

9,7062973 

9.7754847 

0.7744633 

16 

77  32  18.0 

«  l«JI 

18.7 

0  29    8.7 

0.A4  i 

0.706.1913 

0,7733879 

0,7799586 

90 

77  63  38.9 

a 

it« 

l(j.5 

0  28  49.1 

•ja 

9,7064356 

0,7710757 

0.7698397 

9% 

71}  I4  99J 

A  1i,48 

-18.9 

-0  98  15.5 

^%M 

9,7065509 

9.7685505 

0.7672O79 

W 

7H  35  18,7 

5 

tt.31 

18.0 

0  97  48.8 

Ci? 

0.7066651 

0.76SBI23 

0J64:ttt37 

Aug.  1 

78  56    7,C 

A 

11.14 

17.7 

0  97  92.1 

•.n 

97067803 

0.7628698 

9.7613098 

n 

7^  m  55,9 

»  llJft 

17.5 

0  96  55.4 

%M 

0.7068957 

0.7597055 

0.7589505 

9 

79  37  43^ 

5  11. SI 

17.2 

0  96  1».6 

•.71 

0.7070114 

0.7563454 

0.7545909 

IS 

79  68  30.4 

S  11.64 

-17.0 

-0  96    1.7 

+I.1* 

0.7071974 

0,7697877 

0.7509364 

n 

80  19  16.6 

5 

JI.'IT 

16.7 

9  95  34.8 

«.7l 

0,7072436 

0,7490376 

0.7470917 

)ii 

89  19    2.1} 

& 

11.31 

16.5 

9  25    7.9 

0.74 

9,7073601 

0.7450993 

07430608 

95 

81    9  47*1 

9 

11.14 

16.2 

0  94  49.9 

e,7A 

9.70747^ 

0,7409779 

0738H4m 

99 

81  91  31.3 

A 

10.07 

16.0 

0  94  13,9 

•.7« 

0,7075949 

0.7366n8 

07344(;49 

Sept.  a 

81  42  U.8 

5 

l^M 

-15.7 

-0  93  46,8 

40.77 

0.7977114 

0.7399091 

0,7299144 

6 

82    t  57  J 

A 

ie,43 

15.4 

9  23  19,7 

i.7« 

0.7978989 

0,7275814 

97252110 

10 

89  93  39.9 

A 

10,44 

15.2 

0  99  59.6 

«.7« 

0.7079467 

j  0.7938065 

0,7203fi75 

14 

89  44  91.4 

A  1t.» 

14,9  , 

0  29  95.5 

0.79 

0.7980647 

0.7*78962 

0.7153^*38 

18 

83    5    9/2 

A 

10.  t« 

14.6  1 

0  91  58.2 

0.80 

9.7981829 

0.7193622 

0.710.1029 

n 

83  25  42.3 

A 

0.9A 

-U.3 

-0  91  31.1 

44.01 

0.7083013 

0,7977179 

9,7051088 

m 

83  46  21  .B 

5 

*.7i 

14.1 

0  91    3.8 

o.ea 

0.7064909 

0.7024781 

0.69118280 

30 

84    7    0,6 

A 

0.ai 

13.8 

0  20  36.5 

0.83 

0,708;>388 

0,61)7(614 

0.61U4809 

■  Oet.   4 

84  97  38.7 

a 

t.44 

13.5 

0  20    9.9 

0.83 

9,7086579 

0.6917896 

0.68l«m»l9 

H 

84  48  16J 

A 

t.t? 

13.9 

0  14  41.9 

4.84 

0,7087779 

0j^63875 

0,€834;8|9 

n 

86    S59.9 

A 

0.10 

-19.9 

^  19  14.5 

4i.8A 

0.7088906 

0,6809776 

0.6789777 

Id 

85  1^99.0 

a 

i.B9 

19.6 

9  18  47.1 

O.fiA 

0.7090161 

0.6755867 

0.6799045 

m 

85  50    4;3 

A 

H.Tfl 

19.3 

9  18  19,7 

fi.Off 

0.7091358 

0.6T9238I 

0.6C7590I 

24 

86  10  39.0 

A 

a.5« 

12.0 

9  17  59.2 

o,ee 

0,7092557 

9,6M9648 

0.6623669 

m 

86  31  13.0 

A 

8.4fi 

11.7 

9  17  94.8 

6,87 

0.7093758 

0.6567993 

0.6579682 

Ki^v,   1 

86  51  46.4 

A 

^M 

-11.4 

-0  10  57.3 

40.^ 

0.7094960 

0.6547778 

0.652:3329 

h 

87  19  19.0 

A 

».07 

11.1 

0  16  99.8 

0.08 

0.7096164 

0.6499380 

9.6475^8 

^ 

87  39  50.9 

A 

7.90 

10.9 

0  16    2.9 

1            fl,W 

0,7097369 

0.6453167 

0.6430995 

1» 

87  53  99,9 

A 

7.73 

10.6 

0  15  34.7 

8,00 

0.7098577 

0.6409504 

0.6388738 

n 

88  13  59,8 

A 

7,M 

10.3 

0  15    7.1 

8.f0 

9,7099786 

0.6368747 

0.63496(75 

Ul 

88  34  90^7 

A 

7,3i 

-lU.t) 

--9  14  3U.5 

+cse 

9.7 1009417 

0.6331971 

0.6313884 

'J& 

m  54  5UH 

7,» 

9.7 

0  14  11.9 

•.It 

0.7109210 

0,62i^458 

0.6289949 

tEi 

89  15^3 

7.01 

9.4 

0  13  44.3 

•.11 

0.7103424 

9.e26T6?6 

0,6254404 

liML     3 

89  371  48  J 

O.ftt 

9.1 

0  13  16.5 

«.ei 

0.7104639 

0,6242259 

0.6231278 

7 

tfll  56  15.3 

«.e» 

87 

9  19  49.0 

•.01 

0.7105855 

9.6921487 

0,6212916 

li 

90  16  41.7 

0.M 

-  ai 

-l>  19  91.3 

44^ 

0.7197073 

0.6905584 

9.6199516 

15 

90  37    7.4 

0.3A 

ai 

0  II  53.7 

•,» 

0.7108299 

0.6194797 

9.6191236 

19 

90  57  39.4 

0.17 

7,8 

0  11  96.9 

«.0I 

0.7109519 

0.6189053 

9.6l8il9& 

m 

91   17  56.8 

i.00 

7,5 

0  10  58.3 

0.00  ' 

9.7110733 

0.6188665 

0,6199479 

«7 

91  38  00.5 

A.OS 

7,9 

0  19  ^.6 

8.00 

9.711 1%6 

0,6193607 

0^198068 

3i 

91  58  43.4 

«.4ft 

-  6.9 

-0  19   9.9 

48,03 

0.7113180 

0.6303838 

0.6210996 

35 

92  19    &.7 

. 

ft.41 

-  6.6 

-9    9  35.2 

^.99 

0.7114404 

260 


HELIOCENTRIC  CO-ORDINATES,  1894. 


satl]k:n 

• 

GBEEITWICH  BIEAN  NOON 

l>mU. 

Hellomtrie 

lflAllE4|UilltrK 

O          t          tr 

Dmily 

Reduction 
Orbit. 

DiiiJy 

of 
BadiDtt 

from  HAttlt—          \\ 

At.  Date. 

At  tshervt- 

n 

rt 

O           f          H 

t* 

1 

Jmn.    1 

VM  M  26.G 

1  57,Si 

+  14.1 

+2  29    5.7 

40.37 

0.98527S4 

0,9031038 

0.99tfiGl  1 

ft 

\m  42  15.7 

1  57.98 

13.7 

229    7.1 

0.36 

0.98533011 

0.99O2167 

a.9dB73K 

1» 

198  50    4.7 

1  57.94 

13.2 

2  29    ^,% 

0.34 

0.98S383G 

0.9S72773 

o.98s;wi 

13 

I'M  57  53.6 

I  57.91 

12.8 

2  9S)  10.0 

0.30 

0.98.^3S9 

0.984299O 

a.9e2Tim ' 

17 

109    5  42  4 

1  57.i8 

12.4 

2  99  11.3 

0.31 

0.9854883 

0.9812963 

O.9797g00 

2i 

im  13  31.0 

1  57.10 

4-11.9 

4-2  29  12.6 

+0.30 

0.9855407 

0.978285K3 

0.9767763 

25 

11)9  21  m.6 

1  57.13 

11.5 

2  29  13.8 

6.9§ 

0.9055^1 

0.9752723 

0.9737725 

29 

199  29    8,0 

1  57,10 

11.0 

2  29  14.9 

0.97 

0.9856454 

0.9722789 

0,9707933 

Pel*,  a 

\m  36  56.1 

!  57.08 

10.6 

2  29  16.0 

0.96 

0.9856977 

0.9693180 

0.9678551  1 

<5 

I9i>  44  44.7 

1  57,te 

10.2 

2  29  17.1 

0.95 

0.9857499 

0.9664066 

0.9649753 

10 

199  52  32.8 

I  57.oa 

+  9.7 

-12  29  18.1 

40.94 

0.9858021 

0.9635627 

o,9mm\ 

N 

200    0  20,g 

1  5fl,99 

9.3 

2  29  19.! 

0.93 

0.9858541 

0.9608025 

0.9G§4596 

!8 

^iOO    8   e.8 

1  5fl.^ 

8,J^ 

2  25120.1 

0.9i 

0.985JM)62 

0.9581425 

0.956855r 

22 

*200  15  50.6 

1  5«.M 

8.4 

2  29  21.0 

D.9I 

0.9859582 

0.9555985 

0,tl543746 

26 

200  23  44.3 

1  50.91 

8.0 

2  29  21.9 

0,30 

0.9860102 

0.9531855 

O.9520330 

MAr  2 

200  31  3L9 

1  56.e& 

+  7.5 

-1-2  29  22.7 

4H),IB 

0.9860621 

0.9509193 

0,94984^ 

6 

a00  39  19.3 

L  50.88 

7.1 

3  2i)  23.4 

6.n 

0.9861139 

0.9488164 

O.M78309 

ID 

200  47    6.7 

L  58.t!3 

6.6 

2  29  24.1 

0.J6 

0.9861657 

0,9468917 

O.946O00i 

N 

200  51  54.0 

1  58.80 

6.2  ' 

2  29  24.8 

O.IS 

0.9862174 

;  0.9451594 

O.9443690 

18 

201     2  41.t 

1  56.78 

5.8 

2  29  25.4 

0.14 

0.9862691 

0.9436307 

0.9429460 

^J 

20J   I0  28,^i 

I  56.75 

+  5.3 

-1-2  29  26.0 

+fl.l3 

0.9863208  ' 

0.9423(58 

0.94IT4I2 

1            36 

^iOI    18  15.1 

I  56.72 

4.9 

2  21»  26.5 

6.J9 

0.98i>3724 

0.9412233 

0.9407630 

30 

*^01  26     LH 

1  56.es 

4,4 

2  29  27.0 

6.11 

0.9864240 

0.94036 13 

0.9400191 

Apr.    :t 

201  'SIA^J 

r  56.67 

1.0 

2  29  27.4 

0.0<) 

0.^864755 

0.9397369 

0.9395156 

7 

2f)l   4t  35.3 

1   56.64 

3.6 

2  21>  27.8 

0.08 

0.9865270 

0.9393553 

0.9392.S66 

11 

201  41121.8 

L  56.61 

+  3.1 

+2  2*>  28.2 

-H).07 

0.9865785 

0.9392192 

0.9392427 

ir. 

201  ri7    B.2 

I  5S,5e 

2.7 

2  2^>  28.5 

0.06 

0.9303273 

0.9^J9I735 

lit 

'J02    4  51.4 

]  se.se 

2.2 

2  29  28.7 

0.65 

0.9866813 

0.93!M>801 

0.939'.M60 

23 

202  12  40.6 

1   M.53 

KH 

2  29  28.9 

0.64 

0.98673^^ 

0.1M027IO 

0.9406547 

27 

a02  20  26.7 

1  S6.51 

1.3 

2  29  29.» 

0.03 

0.9867839 

0.9410964 

0,9415954 

Miiy  1 

202  28  12.7 

1  56.48 

+  0.9 

+2  21^  29.2 

+0.09 

0.9868351 

0.9421506 

0.9427614 

5 

202  35  58.5 

1  S4.45 

+  0.5 

2  29  29.3 

0.01 

0.9868863 

0.9434264 

0.9441444 

a 

202  43  44.3 

1  ^.13 

0.0 

2  29  21J.3 

+0.0L 

0,9869374 

0.9449139 

0.9457334 

13 

202  51  29 J* 

1  £6.10 

-  0.4 

2  29  29.3 

-0.61 

0,9869884 

0.9466012 

(».9475i57 

17 

202  59  rrp.5 

1  56.38 

O.l^ 

2  ^A  29.3 

0,0^ 

0,98703!14 

0.9484752 

0,9494781 

21 

203    7    0.9 

I  5fl,:JS 

-   L3 

-1-2  29  2^>.2 

-0.63 

0.9870*104 

0.9505228 

0.9516075 

'            a5 

203  14  46,3 

1  56-a3 

1.7 

2  29  29,0 

0.65 

0.9871414 

0.9527306 

0.9538904 

2<> 

203  ^l  3L5 

1  56.30 

2.2 

2  29  2«.8 

0.66 

0.9871923 

0.9550851 

0.9563131 

June  2 

203  30  lO.G 

1  .W.a7 

2,6 

2  29  2«.6 

0.07 

0.9872431 

0.9575724 

0.9588613 

I* 

203  3d     1.6 

i  58.94 

3.0 

2  29  28.3 

0.08 

0.9872939 

0,9601774 

0.96151 8G 

10 

203  45  46»5 

[  56.31 

-  3.5 

+2  29  27.9 

HJ.09 

0.9873446 

0.96^28830 

0.^*642687 

14 

203  53  31.3 

1  56.17 

3.9 

2  Z\  27.5 

0.16 

\  0.9^573953 

0.96r*739 

0.9670965 

IB 

204     1   15.9 

1  &6J5 

4.4 

2  29  27. » 

0.11 

0.9874460 

O.JM>85:H8 

0.9691>8C9 

5>2 

204    U    0.4 

1  &6J9 

AM 

2  29  26.6 

Q.La 

0.9S749*i6 

0.9714512 

0.972^260 

26  i 

204  16  44.9 

1  iJ^.Xti 

5.2 

a2'.l  2fi.l 

0.14 

0.9875471 

0.9744096 

0.975900'2 

30 

204  24  2tl.2 

1  S6.DS 

-  5.7 

-1-2  2!)  25.5 

-6.15 

0.987597t; 

0.n773!>62 

0.97889.SS 

i  July  4 

204  32  13.5 

1  56.05 

-  6,1 

+2  2r»  24.9 

-6.16 

0.9876480 

0,9S0397I 

0.98l89d;i 

HELIOCENTRIC  CO-ORDINATES,  1894. 


261 


8ATUBN. 

GREENWICH  MEA 

H  NOON. 

Dttily 

Date. 

Helloooitrte 

MMwCqoiiiot 
oflMto. 

Dftlljr 
Mivyatt. 

Eadoatlmi 

to 

OrUL 

lUiioemtitHt, 

R*d1iu 
V«rtor. 

upgSiyJJjl-— 

At  iRKtr, 

Atinteme- 

0           •          *i 

>     tp 

tf 

O       t       ** 

*t 

July  4 

904  39 .13.^ 

1  u.n 

-6.1 

49  99  94.9 

1        -«.lf 

0.987G480 

0,9803971 

0.9HtMl83 

8 

904  39  57.6 

1  mm 

41.5 

9  99  94.3 

0.t7 

0,D^e983 

0.983;i978 

0.0848940 

\2 

904  47  4L? 

1  mM 

7.0 

9  99  93.6 

oa« 

n.9«;7748a 

0.9863853 

0.9878701 

16 

904  55  95,6 

1  DS.W 

7,4 

9  99  99.9 

o.m 

0.91^988 

0.980CM7I 

0.9908150 

W 

905    3    9.^^ 

1  m.m  1 

7.9 

9  99  99.1 

O.M 

0.9f^8490 

0.9999795 

0.9937185 

94 

905  10  53,3 

1  S&M 

-  8.3 

+9  99  91.9 

-«.« 

0.9*IT8!I99 

0.9951516 

0.9965;06 

38 

905  18  36,n 

1  SAM 

8.7 

9  99  90.3 

O.O 

0.9879493 

0.9993613 

kng,  1 

905  96  90.5 

1  aa  «T 

0.9 

9  99  19.4 

O.M 

0.9>ff9a03 

1.0007304 

1.0090809 

5 

905  34    3.9 

1  mM  1 

1           9.6 

9  99  18.4 

Q.9A 

0.9880493 

1.0034095 

I.OfM7l7« 

9 

905  41  47.9 

1  tt.SI 

10  J 

9  99  17.4 

P.SB 

0.9880999 

1.0060099 

1.0079638 

13 

905  49  30,4 

1  U.79 

^10.5 

49  99  16.4 

-<J.97 

0.11881 491 

1.0085010 

I.0097i:i0 

17 

905  57  13.5 

1  &&.?• 

10.11 

9  9il  15.3 

o.« 

O.D88I990 

L0I08990 

I.Ot905)HO 

91 

906    4  56.5 

1  U.74  ' 

IL4 

9  99  14.1 

o.i» 

0,Jlrt8^488 

1.0131895 

1,0149997 

95 

906  19  39.4 

1  ».71    1 

11.8 

9  99  19.9 

ii.» 

1  o.y«yii>e5 

t.0i53»i»)7 

1.01641  OS 

99 

906  90  99.9 

1  mm 

13.9 

9  99  11.7 

on 

0.9883481 

I.0174*i35 

f. 018401*^ 

k^pt  9 

906  98    4.9 

I  s&.m 

-J9.7 

49  99  10.4 

-*.3a 

0.98831177 

1.0193538 

1.0909^15 

6 

906  35  47.5 

I  mm 

J3.[ 

9  99    9.1 

i.M 

0.9884473 

1.0911515 

i.09l9!>99 

10 

906  43  30J) 

1  3S.fl 

13.5 

9*^    7.7 

ft.  35 

0.9861968 

I.OS'JBlin 

I.09:L7J00 

14 

9U6  51  19.4 

I  m.m 

14.0 

9  99    6.3 

OJK 

0.9d8540i 

1.0^^431193 

I.09503ei7 

18 

906  58  54.7 

1  m,m 

14.4 

9  99    4.8 

0.37 

0.ge8G056 

1.0*JS7087 

r09634lrt 

99 

907    6  36.9 

1  55.U 

-U.8 

49  99    3.3 

^H.S 

0.98864.10 

1, 0909377 

1.09741158 

96 

907  14  19.0 

1  m^i 

15.3 

9  99    1.8 

0.3» 

0.9886943 

1.0980157 

1.0984967 

30 

907  99    1.0 

I  m.4B 

1.S.7 

9  99    0.9 

0.40 

0/J8'?7435 

1.0989386 

1.039:1411 

Oct.    4 

907  99  49,8 

1  m.m 

16.t 

9  98  58.6 

O.tt 

0.98871^7 

I.09971H0 

l.030Chf*Ji 

8 

907  37  94.6 

I  55.43 

16.5 

9  98  5C.9 

o.o 

0.9888418 

1.0303097 

i.oaor>59:i 

19 

907  45    6.:i 

J  A5.41 

-17.0 

49  98  ^.9 

-0.44 

0.9888909 

1.0307547 

LmiO!1l1iH 

16 

907  59  47.11 

1  mM 

17.4 

9  98  53.4 

o.e 

0.98t^00 

i.o:iia:i84 

\    1.631 1194 

90 

908    0  99.4 

1  mM 

17.8 

im  5l.fi 

0.40 

0.9H8()890 

i.o:{|imi7 

I.Q3II5!M» 

94 

90H    8  lO.tt 

]  w.o 

18.3 

9  98  49.7 

0.*? 

0.!*Mll037i) 

1.0:111179 

|.03IO:i4i 

98 

908  15  59.U 

1  ».3I 

19.7 

9  98  47.8 

o.« 

0.11890868 

1. 0309100 

I.lll|«rr444 

Nov.  1 

908  93  33.9 

1  mjm 

1        -19.1 

^9  %  45.8 

-«.<a 

f),1l8lll.l56 

1.0305:175 

1.03098-H 

5 

908  31  14.3 

1  mm 

19.6 

9  98  43.8 

0.AO 

0.9891843 

1.0300006 

l.09U07fKI 

9 

908  38  55,9 

1  mM 

90.0 

9  98  41.8 

O.frl 

0.9899:r29 

1.099:1008 

1.0988906 

13 

908  46  36.1 

1  mM 

ao.4 

9^39.8 

o.aa 

0.98II98I5 

1. 0984405 

1.Q979rill6 

17 

908  54  16.9 

t  ».!• 

90.8 

9  98  37.6 

0.M 

0.9899301 

1  ^974919 

I.096i!l5«ia 

91 

909    1  57.a 

1  SS.lt 

«91.3 

49  "m  35.4 

*«j* 

0.98Ii:r7«6 

rOW9449 

i.oafar73 

95 

909    9  38.! 

I  ^.11 

917 

e  m  33.9 

0.M 

0.9§94971 

L0949II1I 

I.09418HI 

90 

909  17  IHJi 

1  mAt 

WIA 

9  98  31.0 

OJ^T 

0.981M755 

1.09349G6 

I.09SI69:9 

[>ee.   3 

909  94  59.1} 

1  m*m 

*^.& 

9  m  W.7  1 

0,^4 

Il.9e9&^38 

I.0«171I97 

\jwmi\t 

7 

909  39  39.3 

1  ^jm 

99.9 

9  98  ^.3 

o.» 

O.9896T90 

1.0^001.^5 

rittSKiTin 

II 

909  40  19.4 

I  mM 

-93.4 

49  98  91.9 

^.•i 

0,9896901 

L01  (40999 

I.01709-|'1  j 

15 

909  47  59.5 

1  mm 

93.8 

9^91.5 

O.il 

*l.9896689 

|.0l6flf^i«l 

I.OI49;^f>  1 

19 

909  55  39.5 

i  (K.ti 

94.9 

9  m  19.0 

O.M 

0.9897 163 

1.0138767 

I.0I9743I 

93 

910    3  19.4 

»  HM 

94.6 

9  98  16.5  1 

o.ia 

0.9837643 

I.0I1580I 

|.0l03tH3 

97 

910  10  59.1 

1  Mja 

96.1 

9  98  13,0 

%M 

0.9898193 

1.0091690 

1.0079931 

31 

910  18  38.8 

1  MJ»1 

-9.1,5 

49  9ii  11.3 

-0.M 

0.9898009 

1.0006599 

1.0053579 

36 

910  96  18  4 

)   M  t^ 

^*i5  'i 

AtJ  yrt    H  t 

^*? 

(l.O^^OOOHl 
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KEPTUNB. 

ORBEKWICH  M£Alf  KOOK. 

Ufeto. 

Mtma  Sumlooi 
■fl]ttt#. 

DaUr 

to 

ltAtliHMatri« 

At  lMf4«. 

AU>Un»- 

<i      t      tt 

t* 

.1 

«        r         ** 

tf 

Ml*     1 

VZ  lil  J&.I 

».M 

-44.5 

-1  30  ms 

^M 

1.47411133 

i.4inr&47 

1.4638038 

U 

TV^-i  »l.4 

9i.M 

44,5 

1  m  A7M 

^M 

1.4749148 

l.4634lLr.» 

1.4640619 

IT 

?^%    7.7 

mM 

44.6 

I  30  4&I 

ejt 

1.4749163 

1.4648033 

I.4G55736 

r- 

7^^    4,1 

«.m 

44.6 

1  30  49.3 

«.3t 

I,474t*l7!> 

1.4063989 

1.4679450 

mh,  9; 

Vi  U    0.4 

1».04 

44.7 

1  30  39.3 

t.3l 

|,4749rJ4 

1.4681371 

1.4660906 

10 

73  3,1  55.7 

ft.*4 

-44,7 

*t  30  36.4 

+«Ji 

1.4749310 

1.4700105 

1.4709810 

li 

73  :in  TnIJ 

mM 

44.7 

1  m  33.5 

0.,3t 

l.4749'3^ 

1.4719674 

1.47^647 

m 

n  IW  l!l.4 

mM 

44.H 

1  30  ^1.6 

i.3f 

1.4749340 

L4739Cri1 

L4749730 

lar.  « 

7^  4*1  4^.7 

e.M 

4l.it 

1  30  3fT>7 

tt.JS 

\A'li¥£iii 

t.47*'S4r44 

1.4760673 

14 

7^  4r,  4*i,0 

m.m 

44.H 

1  :io  34  .H 

a.3f 

1, 4749371 

L4779471 

t. 4789094 

^ 

Ti  4iS  :w.:i 

4i,M 

-44.H 

-1  :i«  31.9 

44,3t 

1.4749^6 

1,4798499 

1.4807641 

30 

refill  .'14.7 

til9,iH 

44.!r 

1  :io  1*1.0 

t,M 

1.4749301 

1,48164118 

1.4835007 

pr-  7 

7^  54  ItUO 

1»,(H 

44JI 

1  :io  16.0 

0.31 

1.4749316 

1.4833159 

1.4840904 

15 

ra  57  t^7,:i 

».04 

45.0 

i  30  13.1 

0.3? 

L4749331 

1.484^18 

1.4865071 

Zt 

73    ft9a.fl 

».04 

45.0 

i  30  10.3 

0.37 

1.4749:146 

r48liU43 

1*4867306 

It^  1 

73    3  30.0 

«^.M 

-45.0 

-1  :»   7.3 

*0,JT 

L474936] 

1.4073648 

1.4877437 

u 

73    a  16.3 

aa.e4 

45  J 

1  m  4.1 

9.3r 

1.4749376 

1.4881661 

1.4885^0 

17 

73    9  13.0 

ii.04 

45,1 

1  30     1.4 

0,37 

1.4749391 

L4888347 

1.4690796 

9r> 

73  13  aa 

18.04 

45.^ 

1  39  58.5 

0.37 

1.4749405 

1.4893641 

l.48&%73 

ana  3 

73  IS    5.3 

«L«I 

45.3 

1  91155.5 

0JI7 

1.4749430 

1.489441^ 

1.4894480 

m. 

73  IM    K5 

».M 

-45.3 

-1  39  5^i.6 

40.3T 

I.4T49435 

l,48938G6 

1.4899616 

18 

73  «l  blM 

tt.M 

45.3 

1  *i9  49  6 

0^ 

1.4749449 

1.4800771 

1.4888327 

^ 

73  23  54,1 

sa^N 

45.3 

1  39  46.7 

0.3? 

L4749464 

1,4e8S993 

I.48B1679 

illy  4 

73  36  50.4 

«L<H 

45,3 

1  'i9  43.7 

0.31 

1,474947S 

1.4877485 

1.467^743 

i'i 

73  m  46.6 

9S.ft4 

45.4 

1  3^  i^M 

0,JJ 

1.4749493 

1.4867468 

1.4861680 

«> 

73  33  43J 

1I».(M 

^5,4 

-1  39  37.44 

40,»7 

|.4749ri07 

1.4855401 

1.4848654 

«$ 

73  35  39.4 

tt.94 

45.4 

1  39  MM 

0^ 

1.4749531 

1,4841461 

1.4833847 

'Of*  r> 

ri  38  35.6 

tfl.M 

45.5 

1  99  31.9 

0.S7 

1.4749536 

1.483S644 

I.481748G 

i» 

73  41  ^\M 

moi 

45.5 

1  39»i.9 

•.IT 

1.4749650 

1.4808606 

1.4799840 

SI 

73  44  3)«.3 

mo4 

45.5 

1  39  35.9 

•,3T 

1.4749564 

1.4790634 

1.4761191 

«i 

73  47  34.5 

ii.M 

-45.6 

-1  39  33.9 

40-37 

1.4749578 

1.4771585 

1.4761844 

ppi.  0 

73  50  3O.i 

sa.M 

45.6 

1  39  19.9 

0.77 

1J7  4(1593 

1. 475901 S 

1.4743145 

14 

73  53  I7J 

«flL04 

43.6 

1  39  17.0 

o.n 

L47 49606 

L4T3a!Sf77 

1. 479^455 

19 

73  56  13.4 

93.04 

45.7 

1  30  14,0 

0,tl 

1.4749630 

L47 13796 

1.4703133    ; 

ao 

73  59    9.7 

«.H 

45.7 

1  30  IKO 

0.T7 

1.4749634 

1.4693736 

1.4664558 

lel,  § 

74    3    6.0 

moa 

-45.7 

-1  39    f).6 

iOJi 

1.4749648 

1.4676071 

1 .4607196 

10 

74    fi    3.3 

89.01 

45.8 

1  311    6.0 

0.30 

1.4749663 

1.4666660 

1.4661194 

1«4 

74    7  5d.r. 

ta.Q3 

45.S 

1  39    1.9 

ii,3V 

1.4749675 

1.4643666 

L40371O7 

(av,   1 

74  10  54  J 

mm 

45.S 

1  3cl  5H.9 

OA 

1.4749689 

1.4630860 

1.469S900 

O 

74  13  51.1 

oa.isa 

45.it 

1  3d  55.11 

O.M 

1.4749703 

1.4690154 

1.4615754 

17 

74  16  47.3 

tft.at 

-45.9 

^1  38  53.9 

40.31 

1.4749716 

1.4619039 

1.4608985 

m 

74  111  43.G 

tt.aa 

45.9 

1  36  49.9 

0.10 

1.4749730 

1.4606600 

1.4605070 

IM.    3 

74  33  3!l.9 

Si.«i 

46.0 

1  ^  46.6 

iJI 

1.4749743 

l.4604»3 

1.46041«3 

11 

74  35  36J 

i9.ta 

46.0 

1  M  43.9 

0.3i 

1.4749756 

1.4604778 

L4606175 

19 

74«8$3.4 

mA) 

46.0 

1  39  40.6 

iJi 

1.4749770 

1.4606307 

1.4611160 

97 

74  31  38.6 

«Mi 

-46.0 

-1  98  37.7 

40.11 

1.47407^3 

1,4614740 

1.4619008 

m 

74  34  $4.9 

SJ» 

-46.1 

-J  ae  34.7 

4«J« 

1,4749796 

1.4693946 

264 


SUITS  00-0EDINATB8,  1894. 


'  - 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT, 

Dmto. 

X 

Bfldao. 

to 
M««ii 

T 

Ei4iuv 
to 

-  Z           1 

Siul 

AiKMt 

MiAniffki. 

ifw»n-. 

JVboft. 

MidHifiht 

JTmh*. 

Nb^n.         1     MldwtgkL 

1**! 

Jan.     1 

^.1697104 

40,l9»987e 

+177 

-0.8860771 

-0.8834960 

-124 

-0,1*840240 

-0.3833387 

isnl 

2 

£l,20e@fi0t 

0.2163963 

167 

0,8818477 

0.8801296 

123 

0,3826238 

0,381*;^ 

?ii 

3 

0.2231I254* 

0.2324383 

157 

0,8783428 

0,87641173 

129 

0.381103© 

0.3892987 

«^ 

4 

0.2409:t27 

0,24£M08a 

148 

0,8745634 

9.8726712 

121 

0.3794641 

0.3786089 

m 

6 

0.2&7S650 

0,26030J6 

138 

0.8705107 

0.8883810 

m 

0.37771161 

0.87117891 

>             6 

4<J.2747J72 

+4},283II14 

+129 

-0.^661860 

^.rnmoB 

-119 

-e.37sea9S 

-0.3748471 

7 

0.2014835 

0,^06326 

190 

0.8616885 

0.8591891 

118 

0,3738:148 

0.3727938 

8 

0.^>8I&83 

0,3164599 

111 

0.8567225 

0.8541890 

118 

0.3717236 

0.3700243 

9 

0.32473OT 

0,3320876 

m 

0.8615888 

0,84^222 

118 

0.3694960 

0.3083388 

m 

ID 

0.3412121 

0.3494103 

93 

0.8461894 

0.8433906 

119 

0,367I62S 

o.36aya8i 

■ 

H 

+a.357580r 

+0,3657229 

+  84 

,-0.84052£^ 

-0.8375958 

-120 

-0,3646949 

-0,36342S| 

isA 

\2 

0,3738363 

0,3619203 

75 

0,8346005 

0.8315406 

121 

0.3S3I233 

0.3607964 

*f^ 

13 

0.3899742 

0.3970972 

66 

0,8384159 

0.8^2269 

m 

0.3594394 

0.:*58P563 

a&i' ' 

U 

0.4059*^ 

0,4139485 

58 

0,8219738 

0.8186570 

124 

0.^66434 

0,3552040 

m 

ir> 

0J2Je757 

0,42^696 

!       50 

0.8162768 

0.8118336 

126 

0,3537371 

0,3522429 

m 

16 

+0J37e2UiS 

+0,4454559 

+  42 

-0.8083277 

^.8047592 

-m 

-0.3507214 

-0.3491729 

+3tf 

17 

0,4632472 

0.4610633 

34 

0,8011284 

0.7974355 

129 

9.3475074 

0.3450019 

341 

m 

0,4687234 

0,4764068 

27 

0.7936819 

0.7898653 

131 

0.3443667 

0.3427101 

m 

19 

0.4840531 

0,4916618 

19 

0,7^9886 

0,7820514 

133 

0,3410980 

0*3303196 

m 

90 

0.4992326 

0,5067646 

12 

0,7780538 

0,7739962 

135 

0.3375851 

0.3368247 

331 

^t 

+0.GI4iri75 

+0.5217108 

+    5 

-0.769^88 

-0,7657090 

-137 

-0.3340384 

-0.3919963 

+W 

*i 

0,5201238 

0,5364960 

^    2 

0,7614661 

0,7571717 

140 

0,3303886 

o.a9aea&4 

321 

23 

0,5438^9 

0.5611161 

9 

0.7528187 

0.7484071 

U3 

0.32M3G9 

0.394?«30 

317 

21 

0-5583699 

0,5655667 

10 

0.7430376 

0.7394  ItK) 

146 

0.3297S4I 

0,3303203 

311 

25 

0.5727270 

0,6798436 

22 

0,7348270 

0.7301862 

149 

0,3188318 

0.3168186 

307 

26 

+0,580915^ 

+0,5939421 

«  28 

-0.7254888 

^,7207352 

-153 

^.3147808 

-0.3127187 

+301 

^ 

0,6009231 

0.6078582 

34 

0,71692581 

0.7UO*iiO 

156 

0.3106333 

0.3085290 

395 

2S| 

0,6147466 

0.6216875 

40 

0.7061410 

0.7011660 

160 

0.3063877 

0.3042295 

m 

29 

0,62811906 

0,6351256 

45 

0.6961365 

0.6910596 

164 

0.^*020476 

0.2996421 

983 

30 

0,6418219 

0,6484608 

50 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

of 
Month. 

JULY. 

D»y 

of 

Month. 

AUGUST. 

of 
Marth. 

SEPTEMBER 

TraeLonKitnde. 

Lfttitude. 

True  Longitode. 

Luiitode. 

Traelrfncttndo.!     Liti 

74  5({55:2 

O        /         II 

O         /          II 

Of// 

O        /          // 

c 

1.0 

-f4  41  25.0 

1.0 

128  55  57.2 

-f4    6    7.9 

1.0 

181  34     3.4 

—0 

1.5 

82  21  37.5 

4  52  4.3.5 

1.5 

136  31  33.0 

3  39  58.3 

1.5 

188  38  ^.5 

0^ 

2.0 

89  56  25.9 

4  59    0.2 

2.0 

144    4    6.8 

3  10    5.7 

2.0 

195  36  34.7 

1 

2.5 

97  34    4.1 

5    0    0.5 

2.5 

151  32  29.9 

2  37  10.5 

2.5 

203  ^  21.8 

1  ; 

3.0 

105  13    8.3 

4  55  38.7 

3.0 

158  55  43.4 

2    1  56.0 

3.0 

209  13  42.6 

2; 

3.5 

112  52  11.1 

+4  45  58.8 

3.5 

166  13    0.4 

+125    6.4 

3.5 

215  52  412.3 

-2 

4.0 

120  29  46.2 

4  31  14.0 

4.0 

173  23  46.9 

0  47  25.2 

4.0 

222  25  33.2 

3 

4.5 

128    4  33.1 

4  11  45.9 

4.5 

180  27  41.4 

+0    9  33.5 

4.5 

828  52  33.7 

3 

5.0 

135  35  19.1 

3  48    3.9 

5.0 

187  24  34.5 

—0  27  51.4 

5.0 

235  14    7.1 

4 

5.5 

143    1    3.3 

3  20  42.8 

5.5 

194  14  26.8 

1    4  16.3 

5.5 

241  30  40.9 

4 

6.0 

150  20  57.3 

+2  50  20.6 

6.0 

200  57  28.8 

—1  39  12.1 

6.0 

247  42  45.1 

--4 

6.5 

157  34  26.6 

2  17  37.4 

6.5 

207  33  57.9 

2  12  14.3 

6.5 

253  50  51.8 

5 

7.0 

164  41  10.2 

1  43  12.8 

7.0 

214    4  17.5 

2  43    2.5 

7.0 

259  55  34.9 

5 

7.5 

171  40  59.2 

1    7  45.3 

7.5 

220  28  55.2 

3  11  20.0 

7.5 

265  57  27.7 

5 

8.0 

178  33  55.8 

+0  31  51.2 

8.0 

226  48  21.9 

3  36  53.1 

8.0 

271  57     4.3 

5 

8.5 

185  20  11.2 

-0    3  56.7 

8.5 

233    3    9.9 

—3  59  31.3 

8.5 

277  54  58.1 

-6 

9.0 

192    0    3.7 

0  39    8.6 

9.0 

239  13  52.3 

4  19    5.8 

9.0 

283  51  41.9 

5 

9.5 

198  33  57.2 

1  13  17.7 

9.5 

245  21    2.4 

4  35  30.4 

9.5 

289  47  44.3 

4 

10.0 

205    2  19.0 

1  46    0.8 

10.0 

251  25  12.5 

4  48  40.3 

10.0 

205  43  37.3 

4 

10.5 

211  25  38.7 

2  16  57.7 

10.5 

257  26  53.9 

4  58  31.9 

10.5 

301  39  47.2 

4 

11.0 

217  44  26.9 

—2  45  50.6 

11.0 

263  26  36.0 

-5    5    3.4 

11.0 

307  36  39.6 

—4 

11.5 

223  59  14.4 

3  12  24.0 

11.5 

269  24  46.3 

5    8  13.6 

11.5 

313  34  37.7 

3 

12.0 

230  10  30.8 

3  36  25.0 

12.0 

275  21  50.5 

5    8    3.1 

12.0 

319  34     2.7 

3 

12.5 

236  18  44.2 

3  57  42.3 

12.5 

281  18  11.7 

5    4  33.0 

12.5 

325  35  13.6 

3 

13.0 

242  24  21.2 

4  16    6.3 

13.0 

287  14  11.1 

4  57  46.2 

13.0 

331  38  27.0 

2 

13.5 

248  27  46.3 

—4  31  29.0 

13.5 

293  10    7.9 

-4  47  46.7 

13.5 

337  43  57.5 

—2 

14.0 

254  29  21.0 

4  43  44.2 

14.0 

299    6  18.6 

4  34  40.0 

14.0 

343  51  57.8 

1 

14.5 

260  29  24.9 

4  52  47.1 

14.5 

305    2  59.5 

4  18  32.9 

14.5 

350    2  3a8 

1 

ir^.o 

266  28  15.4 

4  58  4M.2 

1.5.0 

311     0  24.0 

3  59  33.7 

15.0 

356  16    9.8 

—0 

15.5 

272  26    8.1 

5     1     3.9 

15.5 

316  58  45.4 

3  37  52.8 

15.5 

2  32  38.4 

-1-0 

hi.O 

278  23  16.5 

—5    0  16.0 

16.0 

322  58  15.9 

—3  13  42.0 

16.0 

8  52  11.6 

+0 

1(>.5 

284  19  52.7 

4  56  11.9 

16.5 

328  59    7.2 

2  47  14.6 

16.5 

15  14  54.6 

1 

17.0 

290  16    8.3 

4  48  54.6 

17.0 

335    1  31.4 

2  18  45.7 

17.0 

21  40  52.5 

1 

17.5 

296  12  14.2 

4  38  28.6 

17.5 

341    5  40.6 

1  48  32.0 

17.5 

28  10    9.4 

2 

18.0 

302    8  21.4 

4  25    0.3 

18.0 

347  11  47.6 

1  16  51.8 

18.0 

34  42  49.0 

2 

18.5 

308    4  41.2 

—4    8  37.5 

18.5 

353  20    6.4 

—0  44    4.5 

18.5 

41  18  54.6 

-f3 

19.0 

314     1  25.9 

3  49  29.5 

19.0 

359  30  51.6 

—0  10  31.1 

19.0 

47  58  28.7 

3 

19.5 

319  58  49.1 

3  27  47.1 

19.5 

5  44  19.8 

+0  2:J  26.5 

19.5 

54  41  33.8 

4 

2().0 

325  57     6.4 

3    3  42.2 

20.0 

12    0  48.2 

0  57  25.2 

20.0 

61  28  10.7 

4 

2().5 

:«1  5(>  34.8 

2  37  28.4 

20.5 

18  20  35.3 

1  31    0.8 

20.5 

68  18  19.6 

4 

21.0 

3:57  57  M.O 

—2    9  20.1 

21.0 

24  44     1.0 

+2    3  48.5 

21.0 

75  11  59.1 

+^'> 

21.5 

344     0  25.8 

1  :»  'X\.[\ 

21.5 

31  11  25.0 

2  35  22.7 

21.5 

82    9    5.5 

5 

22.0 

IVrO    5  34.5 

1     8  24.H 

22.0 

37  43    7.5 

3    5  17.4 

22.0 

89    9  32.5 

5 

22.5 

356  13  26.5 

0  36  12.8 

22.5 

44  19  27.6 

3  33    5.9 

22.5 

96  13  11.2 

5 

2X0 

2  24  30.3 

—0     3  16.5 

23.0 

51    0  43.0 

3  58  21.5 

23.0 

103  19  48.6 

5 

2:^.5 

8  39  IG.O 

-fO  30    3.4 

23.5 

57  47    8.3 

+4  20  37.8 

23.5 

110  29    7.8 

4-4 

24.0 

14  58  15.1 

1     3  24.9 

24.0 

64  38  54. (> 

4  39  28.8 

24.0 

117  40  47.7 

4 

24.5 

21  21  58.6 

1  36  2^1.4 

21.5 

71  36-  7.8 

4  54  29.9 

24.5 

124  54  22.6 

4  ; 

25.0 

27  50  57.7 

2    8  .37.0 

25.0 

78  38  47.4 

5    5  17.7 

25.0 

132    9  22.7 

3 

2:>.5 

34  25  41.2 

2  39  3<).3 

25.5 

85  46  45.5 

5  11  32.8 

25.5 

139  25  13.9 

3  ; 

2r).o 

41     G  :i5.5 

4-3     8  54.1 

26.0 

92  59  46.0 

+5  12  58.6 

26.0 

146  41  18.8 

-f  2  i 

2r>.5 

47  54     1.6 

3  30     1.0 

26.5 

.100  17  2*3.0 

5    9  23.7 

26.5 

153  56  57.2 

2  ! 

27.0 

54  48  14.8 

4     0  26.6 

27.0 

107  39     1.5 

5    0  42.6 

27.0 

161  11  27.5 

1  ' 

27.5 

61  49  21.9 

4  21  40.4 

27.5 

115    3  57.6 

4  46  5(>.8 

27.5 

168  24    7.3 

1 

28.0 

68  57  19.8 

4  39  12.1 

28.0 

122  31  19.2 

4  28  15.4 

28.0 

175  34  15.5 

4-0  ; 

28.5 

76  11  54.4 

4  52  33.2 

28.5 

130    0    7.6 

4     4  55.3 

28.5 

182  41  13.2 

-lo 

29.0 

a3  32  :i8.8 

+5     1  18.6 

29.0 

137  21>  18.9 

+3  37  21.1 

29.0 

189  44  24.5 

— 0  ^ 

29.5 

90  58  53.1 

5     5     7.1 

29.5 

144  57  48.0 

3    6    4.8 

29.5 

196  43  18.2 

1  s 

30.0 

98  29  44.5 

5     3  44.2 

30.0 

152  24  29.2 

2  31  4.3.9 

30.0 

203  37  28.5 

2 

30.5 

106    4    9.1 

4  57     2.6 

30.5 

159  48  20.5         1  55    0.7 

30.5 

210  26  35.6 

2 : 

31.0 

113  40  .53.1 

4  45     4.0 

31.0 

167    8  24.9  1      1  16  39.6 

31.0 

217  10  26.0 

3 

31.5 

121  18  36.6 

-f-4  27  59.2 

31.5 

174  23  52.9  i  -f  0  37  25.5 

31.5 

223  48  52.5    -~3  : 

MOON'S  LONGITUDE  AND  LATITUDE,  1894.       275 
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t»^  the  obliquity  fi^  the  eeliptie, 
r,  the  longitude  of  the  Bvn*if  perigee, 
r't  tb«  longitude  is^  the  oioon'a  perigee, 
(( ,  the  moon*a  mean  longitude. 

BEaSMLIAN  aTAn-JfVMBBBa. 

A^  t  -^  0.34949  fin  ^  *  0.00011  ain  (3  0  *  T) 

4-  0.00410  ain  S  Q  —  0.00006  ain  8  (0  ^  Q) 

—  0.0S59I  iin  S  0  +  0.00010  ain  8  (0  —  IT ) 
+  0.00993  ain  (0  +  89»  40  +  0.00009  ain  (9  r'  —  Q) 
+  0.00095  ain  (9  0  -  A)  +  0.00005  eoa  V* 

—  0.00405  ain  9  (  +  0.00004  ain  9  r 
+  0.00135  ain  (J  -  T') 

B  «  —  ^Jn39  eoa  Q  ^  tf!0097  eoa  (3  0  —  r). 

4-  0.0805  eoa  9  Q  +  0.0067  eoa  (9  0  «-  A) 

^  0.6506  eoa  9  0  +  0.0094  eoa  (9  r'  -:  a) 

—  0.0099  eoa  (0  +  981®  3*)  —  0.0093  ain  V' 

—  O.OOeffi  eoa  9  (  +  0.0006  eoa  9  r' 

C  s>  —  9rf!4401  COB  61  eoa  0 

D  =»  —  90.4451  ain  0 

R  ^  —    0.04(51  Rin  a  +  0".00I4  Bin  9  Q  —  0".0033  ain  9  0 

A  T-i  3>.07!26l  4-  1*.3.'W>S4  Bin  Oo  tan  f^^  =  preoemion  in  right  aaoenaion 
*  *=  lV  ^<*"  ^  **•*  «V» 

«'  s=  20".0596  <^oa  Oo  ^  pr^c^iwion  in  declination 

b'  r=  —  nin  a^ 

e'  =  tan  w  coe  ^  —  sin  akq  sin  ^ 

^f  =  con  et^  ain  <?<» 

Redftrtitm  to  Appmrent  Positiim. 
«  ^  «^  4-  r/i    4-  ,4e    4-   B6    4-  Cc    4.  !)<£  4.  ,1,5.  E  (in  time) 

'^  =  ^o  4-  r/i'  4.  ^«'  4.  B6'  -f-  CW  -I-  Dd'  (in  arc) 

TyDEPKXDEKT  STAK^yVMBERS, 

f  =  46".0Sf>l   .4  -h  E  (in  arc)  =  3-07261  A  -^  ^  E  (in  time) 

^  ro,.  f?  ^  20".a'>9fi  ^  AroBJ?==/)  «—  Ctan4» 

R^^vrfitm  to  App^r^nf  Position.. 
^  ^^  n^  -{-  f  -^  Th  -f-  ,V  C  ^»n  (^  -f-flto)  t«n  '^o  4-  >>  A  <««»^  .  .Fr4-«o'^  ••p  do  (in  time) 

'^  ~  /V  -f-  r  ;/■  -f-  ^  rofi  ( f?  -f-  /»,,  1  -i-  A  ooji  ,^  /f  -f-  a.,  nin  fV  -*-  1  cop  c^^  ^in  arc) 

NoTF^.  --^^l)  Tho  indAp^nflent  «tnr-niimhpr«  ari»  moro  rnnvi»nieni.  wh«n  only  one  or  two  appar 
pOMtionp  of  n  sfnr  nrr  required,  or  when   Br««Ki.'s  Btnr-conBtantB  are  not  lEnown  n 
Bnffirient  aeeiimcv.     Other^MfBe.  the  Be<»j«elian  sTar-numher»  are  more  convenient. 
(9)   In  n^ing  the  ^tnr^con^rnnrv  01  the    British  Asnoriatiott  CatAioffiUy  a,  b,  c,  d^  a\  b\  r.' 
mn«  he  rhnnped  to  r..  d,  a,  A,  — r'.  — d\  — a',  — /»',  respectively. 
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5     9  26.603 

2,fi8l5 

-     8  19  27.96 

4.302 

j  •  T  OrJouis       *        ,        . 

3,8 

5  12  27,558 

+ 

2.912a 

"     6  57  33  92 

+     4.II8 
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MBAK  PLA0R8  FOB  1B94.0.    (Janaary  0^.0— 0^.351,  Wanhitiirto 

n.) 

XaMtofStor. 

^sr 

Eight  AJOtMtM. 

Awisl 
TjiriBltatt. 

• 
+   3.7807 

DBCUOfttlOft. 

^  Tanri  - 

KS 

5  19  35*454 

+  28  31     2^87 

+  3.3;f7 

Grooinbri<Igi3fl6*i 

a4 

5  25  33.566 

e.ooa9 

+  74  58  2LS& 

3,0« 

•  jf  AangiB 

5.0 

5  25  49.799 

3.90&:i 

+  32     6  48,76 

rtncio 

1  OriotiiB  (pan)     , 

2.:i 

5  26  35.463 

:f.oe!)o 

-     0  22  40.66 

*l,iMte 

•      Groombriilge  Mi 

a4 

5  2H     3.017 

%%.mm 

+  85    8  33.95 

3,»no 

a  [jeporta 

3.7 

5  28     32ft7 

+   9.fi449 

-   17  53  54.45 

+  t.78& 

c  Uiionis 

K8 

5  30  50.063 

3.0125 

-     1   16  11. 7S 

3.546 

«  Co!timb»   . 

2.7 

5  35  48  703 

+   3.17*^ 

-  34    7  51.37 

3.W7 

m  DmODIllll      . 

s/p. 

4,9 

5  37  34.388 

^   0.3S33 

+  111   11  35.24 

I.(il5 

»  «  OrioniB 

2.3 

5  42  43.720 

+   2.S450 

-     9  42  27.37 

I.&I3 

v^'  OmooniH    * 

B,l\ 

4.8 

5  43  49.363 

—    I.OTtfa 

+ 107  47  57.53 

+    I.IW7 

•  ¥  Anrigip 

4  1 

5  44     8.536 

^   4J&46 

+  39    7     1.22 

1.433 

^  d  Domlaii     » 

4.4 

5  44  35.174 

o.ior>i 

-  65  46  30.90 

i:.m 

4  OrianiA  (van) 

0.9 

5  49  25.973 

3.t47| 

+     7  23  12,89 

OflCII 

•  jf  Aarjgie 

2,0 

5  51  45.218 

1.4019 

+  44  56    9.87 

0.711 

■  tf  Aarig® 

23 

5  52  29.624 

+   4.0931 

+  37  12  16.97 

+  iimb 

V  OrioniJi 

4.5 

6     1  31.253 

+   3.4tT4 

+    14  46  50.53 

^  0.164 

a  Urftfls  Minorift     • 

S>, 

4.4 

6     6  29.755 

-^19.4760 

+  93  23  15.54 

0.630 

j   2d  Caiiielopardalisfl] 

)  • 

4.7 

6     7     9.672 

+   6.fil61> 

+  69  21  22.67 

0.744 

*  ^  G^miiiorutii 

a5 

6     8  28.790 

3Mt^ 

+  22  32  13.75 

0.75e 

fi  Gettiinomm 

3.2 

6  16  32.900 

+    3,6314 

+  22  34     3.07 

—   1.568 

•  ^^Aarigsb 

5.1 

6  16  44J22 

4.0263 

+  49  20  29.26 

I.4T4I 

m  Ar^B  {Camppmt) 

^fl 

6  21  36.006 

I.33n5 

-  52  38  16.17 

1.878 

*   y  G«iuiuontui 

4.2 

6  22  40  J  42 

+  3.fie;ift 

+  20  16  43.67 

a.fto-i 

*  j(  Draeotits    . 

a'p. 

5.3 

6  22  58,016 

~  I.hhimi 

+ 107  IS  48.00 

1.631   1 

r  Gemiuortiiii 

2.0 

6  31  35.311 

+    3J67*/ 

+   16  29  21.74 

—  3.<fA3 

*  i  GeuiiDomm 

3.2 

6  37  24.620 

3.GU3*J 

+  25  14    8.53 

3.3:3 

•  #^Attrigm 

5.4 

6  39    5.892 

4.3^5 

+  43  40  56.76 

3.3fi7 

t  A  OaiiiM  Midori M  (jSfirtiM) 

-1.4 

6  40  28.632 

3.6436 

-    16  34  15.61 

4.730 

^  0  Gemiuomtu 

- 

3.7 

6  45  48.213 

+   3.9009 

+  34    5  19.55 

4.013 

*  C  Meoa^ 

, 

5.6 

6  48  51.936 

—   4.90113 

-  80  42    6.13 

—  4.  in 

&0  Draconin    • 

8,  P. 

5.6 

6  49  47.420 

—    1.9106 

+  104  41  28,30 

4.XI7 

51  Opbi^i  (IL) 

. 

5.3 

6  50  44.661 

+  39.7915 

+  87  12  47  65 

4.443  ' 

, 

1.5 

6  54  27,620 

3.3&7t« 

-  28  49  41.46 

4.7:ci 

•  C  Gismioiirmn  (far) 

■ 

4.0 

6  57  49.372 

3.Ge!{3 

+  20  43  31.15 

5.0^4 

S  Canm  Majonn    « 

,    ' 

1.9 

7     4    4.870 

+   2,4385 

—  26  13  30.16 

—  &.534 

^63  Aarigffi 

, 

5.2 

7    4  21.908 

4JS69 

+  39  29  35.52 

ft.&.1» 

^^  UaiDi^Iopanlallii , 

a 

5.3 

7     8  46  437 

+  I3:g9<)4 

+  82  36  52.74 

K.960 

•  r*Volantiii(Prtr,)  . 

, 

3.9 

7     9  38.611 

—   nA^Mfl 

-  70  19  37.88 

6.001 

J  Dniioonia    . 

S.P. 

3,1 

7   12  31.855 

+    O.OWS 

+  112  31  29.75 

6.3J6 

^  OemiDartim 

. 

3.5 

7  13  47.571 

+  .i,5e:fl 

+  22  10  37.62 

—  6.3HI 

t  Draooniii    , 

S.P. 

4.5 

7   17  35.547 

~    I.II96 

+  106  50  ^.06 

6.7M 

Pimm  vil^  S7 

, 

5.7 

7  19  51.175 

+   0.39414 

+  68  40  53.86 

6,l»4 

*  0  OaiimMfnorm    , 

, 

3.1 

7  21  24.193 

3.3SOII 

+     B  ^    9.07 

7.011 

o'OeitiiDorum  {Ctutior) . 

1.9 

7  27  50.2S4 

+  a.8;r7a 

+  32    7  14.88 

7.576 

1  UfRtB  Miuorjfi     , 

8.  p. 

6.5 

7  29  12.741 

~66.I09& 

+  91     1  28.26 

—  7.019 

t  m  CauiA  Min,  {I^tnyt/^n) , 

0.5 

7  33  45.195 

+   3.U33 

+     5  29  46.74 

9.013 

fi  Oemiiioruin  {roUujs) , 

1.2 

7  38  49.812 

3^80 

+  28  16  54.73 

B.438 

*9«  Lyocid 

&.S 

7  46  59.648 

4.3867 

+  47  50  19.85 

9.04& 

f  O^minornm 

*_   _ 

50 

7  47    0.642 

+    3,«7»4 

+  27    2  23.62 

—  9.051 

296 


FIXED  STAItS,  1894. 


MEAN  PLACES  FOB  18»4.0.    {Jaooaiy  0*.0-0'.351,  Wa«liiu«:too.) 


1                      3ritt««if  31V, 

tt' 

&|gktAiQ«B4«a. 

AmoaI 

o,.^. 

.^ 

'      Gniombrldge  f37i 

5.0 

7  47  30J20 

+ 

7.tJ73 

+  74  12     I.'44 

ii 

I  Draoonit    .        ,     8.  P* 

3i» 

7  48  31.734 

0.1819 

+  110    0     7.30 

».m 

1  ^  ar^Cftlil^ 

6.0 

7  54  31.099 

+ 

3.«3e7 

+  25  40  56.03 

LT.mi ' 

t  17iiiBM^oriB(ilO 

&5 

B    2  16016 

0.04^ 

+  68  47     7J8& 

i^.m 

1    15  ArghB{p)   . 
•  C'Cancri 

3  J 

8    3     1.767 

SJ»4S 

—  23  59  56.12 

lOJWj 

4.8 

8    6    7.9% 

+ 

M460 

+  17  57  59.68 

—   lUQ 

•  fi  Cancri 

3.8 

8  10  46.014 

+ 

3.2S»i 

+     9  30  42.61 

ltJ74 

1      ji  Cepbei  {pr,)       .     8,  P. 

4.4 

8  12  27.248 

hmn 

+  102  36  28.46 

iiJS 

*ao  HonoceTotia 

3J 

8  20  21.822 

+ 

$.!)9M 

—     3  33  38.70 

ujm 

*  9  Cbamfeleontis    . 

4.6 

8  23  48.760 

1.7178 

—  77    8  TO.51 

11.751 

^  Cancri 

5.4 

8  26  34.806 

+ 

3.4777 

+  20  48     3.41 

^   ItJIO 

Groo[iibn»34i    ,    S.  P. 

6,5 

8  30  27.774 

0.2^0 

+  107  49  38.78 

lt.f» 

•  a  HydrcB 

4.5 

8  33  13.170 

+ 

3.145C 

+     3  42  47.83 

I14SI 

•  T'.Oaucri 

4.9 

8  37    9.1^ 

3.4798 

+  21  50  57.80 

Il7lt 

f  Ujdrffi 

3.5 

8  41     9.795 

3.1815 

+     6  48  26.82 

J3.0tl 

•  a*  C^ncTi  (mean)    . 
(  Ursa*  M^ioris     . 

&,S 

8  47  46.672 

+ 

3.e72S 

+  30  58  50.04 

—  ia.4» 

as 

8  51  56,995 

+ 

4.1313 

+  48  27  27.09 

ISJM 

13  Year  Cat  1879     S-P. 

5.3 

8  52  23.422 

2.5034 

+  99  50  43.45 

1)j670 

a'UrssDMiyoris     . 

5.0 

9     1     3.918 

+ 

5.3488 

+  67  33  52.60 

ujm 

K  Cancri 

5.1 

9    2    0.413 

a.^lS64 

+  11     5  40.68 

14.301 

*  a  HydrsB 

4.0 

9    §  5K013 

+ 

3.1959 

+     2  46  40.30 

—  ikjm 

*  0  Argfis 

2.0 

1    9  12    2.120 

0.6781 

-  69  16  50.06 

I4J0S 

t  Argfta 

2.6 

9  14  14.979 

L6010 

-  58  49  48.80 

r5.«H 

•  fif  Lyticia 

3.3 

9  14  35.823 

3.6680 

+  34  50  25.33 

ISu04? 

a  Cepliet        -        <     9,  P, 

2.6 

9  16     3.002 

1.43ft:? 

+  117  51  48.84 

isjdi 

1  DmcotiiH  (H.)     . 

4.5 

9  21  57.683 

+ 

8.9635 

+  81  47  40.04 

—    15.490 

a  Ilydnti 

2A 

9  22  22.721 

*i.94yo 

-     8  11  57.64 

15.4^ 

d  Ursa^MajotiB     - 

48 

9  25     6.310 

5.3d3^a 

+  70  17  4502 

15.584 

e  IXrsa^  Mi^jori»     . 

3,2 

9  25  45.956 

4.03aa 

+  52     9  36.42 

16.93S 

/*  Cepbei  (pr.)       .     H,  P» 

3.4 

9  27  17.478 

0.7925 

+  109  54   16.89 

15.750 

*  10  IjCOqi^  MitioriH  ^ 

4.7 

9  27  43.B45 

+ 

3.6038 

+   36  52     4.86 

—    15,798 

•  fi  Leotiis 

3.9 

9  35  29.610 

+ 

3.9065 

+    10  22  27.68 

16.335 

•  C  CIiamaileoutiB    i 

6.2 

9  37     0.097 

1.5756 

—  80  27  54.11 

16.380 

f  Ijeotiig 

3.2 

9  39  60.090 

+ 

3.4Ha 

+  24   15  43.56 

f6.439 

II  Cepbei        .        .     S<P. 

4.8 

9  40  22.234 

0,8098 

+  109  10  35.79 

16.513 

^   IjCOIiIh 

4.0 

9  46  44.127 

+ 

3.4313 

+  26  30  21.72 

—    f6.1Nl8 

*  111  Leonid  MiDorls  . 

5.2 

9  51   11.582 

3.6937 

+  41  33  36.98 

18.975 

V.t  Draeonis    .        .     3,  P. 

6.6 

9  51  32.548 

0.7370 

+  106  47  56.89 

17.016 

•  JT  Leoois 

5.0 

9  54  36.725 

3.1731* 

+     8  33    9.43 

17.148 

a  hvoiim  {Keguhig) 

L3 

10     2  43.630 

3.3001 

+    12  29     6.44 

17.485 

3^  Ur8ir^  Mf^ori^     , 

5,7 

10  10  20.117 

-h 

4.4155 

+  65  38   12.43 

—    17.835 

*  k  Urrtui  Mnjoria     . 

3.6 

10  10  42.236 

3.637tf 

+  43  26  35.65 

17.681 

^  JjeoQia 

2.5 

10  14    7.728 

:i.3I4^i 

+  20  22  39.40 

i8.09@ 

•  /I  Uydrm 

4.1 

10  20  57.874 

3.9009 

-   16  17  44.26 

18.319 

*  ^  LeoiUH  Minorjg  , 

4.3 

10  21  45.263 

:t.485:) 

+  :n  15    Ml 

18.335 

•  a  AntliiB 

4.5 

10  22   18,034 

+ 

3.7395 

-  30  31  42.70 

^    18.325 

9  Draconia  (H.)     . 

5.0 

10  26     5.288 

B.fSiiOS 

+  76  15  31.50 

18.409 

P  LeoDiB 

4.0 

10  27  13.840 

3.I6:)8 

+     9  51     6.81 

18.441 

im  Cephei  (B.)         .     S.  P, 

5.7 

10  30  24.842 

1.0759 

+  104  19  11.52 

18.£^l 

•  0  Octautis     .        .     B.P. 

44 

10  35   12.357 

+ 

6.4r>fiO 

—   98     3  47  44 

—    1^.fi97 
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MEAK  PLACES  FOR  1804.0.    (Janoaiy  0^,0- (HJ51,  Wa«hinftatt.) 

Xuw  or  Star. 

5.1 

h      pi       4 

10  37  30.165, 

AmmomI 

De«l[aMA««. 

Vvtailoli. 

bodU  MiDortft  « 

■ 
+   X«7O0 

+  23  44  35.73 

^    ]tL746 

r^(iti{var.) 

I-G 

10  IP  56.^6 

».nnr» 

-  59    7  38.M 

iHJSfrt 

?iouin 

r».:s 

U)  43  4IJ7B 

ximi 

+   11     6  21.52 

|i|.!IT!l 

LiainiFleontiH    . 

4.t 

10  4t  47.430 

D.fi'tUi 

-  79  58  52.95 

iaiW3 

^l*bei        .        .     S.R 

tiG 

10  45  54.291 1 

2,I2«J 

+  114  21  25,81 

l«.Hrt| 

eoiiiH  Minom  . 

U3 

10  47  23.035 

+   3.36&4 

+  34  47  U.W\ 

—    >U.30S 

roombridjicfi  iTiHi 

6.3 

10  51  28J90 

4.9G&4 

+  78  20  16,72 

I9.l»l 

THii*  Miyorifl     * 

2.0 

10  57  11.122 

+   3.74:1^ 

+  62  19  23,52 

10.370 

ctantm     . 

6.1 

11     0    4.010 

—  o.^*si 

-  84     1  25,28 

111.371 

iKlUIH 

6.^ 

11     J  20,699 

+   3.05416 

+     2  31  51.07 

mAm 

rmv  Miyam     . 

U.2 

11     3  42,212 

+    XIYJ17 

+  45     4  23.58 

—    111.510 

atitim 

2,7 

11     H  28.292 

3.1(177 

+  21     6   15.66 

I9.01»l 

rmi^  Mi^oriH     . 

:i.7 

11   12  45.3H2 

3.2r)fi6 

+   33  40  21.77 

|0.5T(i 

ratmn 

as* 

11    14     2.4H0 

2.II1P67 

-   14   12  18.46 

rxim 

^pIlBl         .         ■      8.1*. 

&J 

11   Jl  16.417 

^.Uii^ 

+  112  28    6.09 

IU.^3 

Mini  A 

5  J 

11  22  29.158 

+   3,a(SflO 

+     3  26  23.76 

--    l^.rmG 

racatiiM    . 

10 

1 J  25    6.472 

3.eiM 

+  69  M  57.78 

19.^1 

ydfw 

hm 

M  27  47.255 

9.9437 

-  31   16  16.50 

i%m^ 

30ti]a 

4.1 

11  31  31.288 

xmn 

<-     0  14  19.04 

io.a^ 

5i»hei        -        •     ap. 

3.5 

11  31  59.634 

9.411^ 

+  102  57  33,72 

90,077 

Tsm  Uftioiis     . 

3.0 

U  40  27.235 

+  ajasa 

+  48  22     1.41 

—    10.964 

eonlJi 

2.2 

11  43  39.186 

3.0636 

+    15    9  52.37 

90,191 

Tsa?  Mnjoris 

2.4 

11  48  15.386 

3,t79e 

+  54   17     2.;i5 

90,09»^ 

roombr4iH»     .     S.  P. 

7.0 

1 1  49  40,680 

^,m^ 

+  106  10  16.51 

90,0*^  < 

irgtoia     . 

4.6 

1 1  55  26.430 

3.0710 

+     7   12  18.74 

9n.o«7 

irginis 

4.3 

II  59  48.570 

+   3.0&?4 

+     9  19  18.07 

~   90.01.'^ 

irvi  ...        * 

3,2 

12     1  40.366 

3.ma€ 

-  22     1  48.76 

90.0411 

niooiiiB(B,) 

5.1 

12     7   I4.^£2 

^.^^m 

+   78  12  18.89 

90.IV9I 

>rvi .        , 

2.7 

12  16  2L286 

3,0H01 

->    16  57   12,27 

90,010  , 

tmiin  VeiiaLiocirum , 

6.0 

12  10  48.910 

3,0210 

+  41    15     1.19 

90,064 

jamseleotitlB    « 

4.5 

12  12    7.899 

+   3,40H5 

—  78  43  24.J*8 

—   90.001 

tm^  Miuom     , 

6.2 

12  14  21.114 

0,^HO 

+  HK  17   15.67 

I1I.1M0 

irginis     * 

4.0 

12  14  28.975 

3.0(W? 

-     0     4  40.08 

90.1)40 

mrm 

03 

12  20  42.210 

3.«SJ(!« 

—  62  m  41  73 

90.01^ 

irvi  >        .        .        * 

3.1 

12  24  22.901 

3J(l3t 

-  15  55  imm 

90.0119 

inatn  Veitaticariitu . 

4.4 

12  28  42.553 

+  9,ssm 

+  41  56    0.23 

—   111.613 

>rvl. 

2.8 

12  28  49.116 

3.l4t4 

-  22  48  38.11 

10,060 

raooiiEK    . 

3.H 

12  28  57.587 

t.&«fJ4 

+  70  22  20.89 

lft.tH7 

irgiuiis  («i«ai«). 

2,S> 

12  36  17.364 

3,0%1G 

«     0  52     5.64 

io.im 

UMJuimiu  .        *     B.  P. 

5.7 

12  38  38.668 

3.6650 

+ 105  35  28.93 

19.743 

)ma^  Berontces 

5.1 

12  46  32.245 

+  «,9asi^ 

+  28    7    2.64 

—    IO.flS7 

itnelopanldlk(lL)  . 

52 

12  4H  21.051 

nAmi 

+   83  :^  20.38 

iri.rKi5 

iiuiiope$e  .        ,     H.  P. 

2.3 

12  50  18.603 

3,5^« 

+  119  51  26.80 

I9.&5a 

mam  Vetrnticorum . 

3.2 

12  51     4.221 

9.dl4ht 

+  38  53  26.88 

i9.{m 

&pbei(iL)        .     BA\ 

4.6 

12  54  17,279 

lJti¥7H 

+  94  18  41.99 

10,403 

umcm 

BM 

12  54  59.751 

+    1.1905 

-  70  58  36.01 

^    10.400 

irgjaia     , 

3.1 

12  56  M.055 

a.»OT 

+    II  31  43.96 

10,419 

irginit     . 

4.6 

13     4  27.655 

3. 10  IS 

~     4  58  23.15 

lOJiiO 

IDtltQ  Y6IiatlOO£11Dl . 

4,7 

13  12  47.384 
13  19  36.482 

9.0969 

+  41     7  50.37 

10.030 

IJ 

-t-  3,1  &49 

^   10  36  28.94 

*  i^aia 

4pp«Ml  rifhl  Moeatioiw  of  sun  laArked  with  an  acteriik  m  givw  mOmt  %hom  ot  t»mmiu4 
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MEAN  PLACES  FOB  1894,0.    (Janoaiy  O»,0-(y.351,  Waabm^on.)      ■ 

1 

ITuua  of  Star. 

^sa?- 

Bight  Ajotntka. 

DMUutloa, 

\isX 

a  Ura.Min.{Po(am)8.P. 

2.2 

b       M        * 

13  20    5.913 

H-^iW 

+  »f  15  2e:'i5 

'^^^r 

^  '^^B 

3H  0a88iop«»  .        .     8.  P. 

5.9 

13  23  20AM 

I.3&I4 

+  110  16  52,04 

^L^^^l 

•  ,  Octantis     . 

S.4 

13  23  50.766 

S.8!4& 

-  85  14  32.56 

ii.^H  9 

C  VirgiDis     . 

3.6 

13  29  17.488 

aosai 

-     0    3   13.97 

19j9I^HI  ^ 

•       B.A.  0.4538       . 

S.O 

13  30    3.797 

2.6819 

+  37  43  31,^ 

•«  Virginis     .        .        .    ! 

6.4 

13  36    2.891 

+   3Jir 

-*     8  10     4,70 

^~    'Ivf'^^^^V    T 

'     ^  UrsffiMajoris     . 

1.9 

13  43  21.895 

2.3708 

+  49  50  mAB 

'     1}  Boiitis 

2.8 

13  49  38.265 

2.6Seg 

+  18  55  44  98 

''i^^^^l     1 

BO  GaasiopefB  .        .     8.  P. 

4,1 

13  54  22.906 

6,0197, 

+  108    5  30.65 

Ir^^^H 

•  e  Apodia 

Var. 

13  55    0.565 

6,6880 1 

-  7S  n     3.83 

^^^^H  t 

^  Gentaori     ,        .        . 

0.7 

13  56  20.371 

+  4,1815, 

-  59  61  4L65 

~  it^Hj 

•  *  Hydrae 

3.6 

14    0  20.015 

3.40191 

-  26  10  14.80 

a  DracoDia    . 

3.7 

14     1  31.225 

tM40 

+  64  52  56,53 

•  d  Bootis 

4.8 

14    5  33.929 

%,7WR 

+  25  35  gr7.72 

IT^H| 

*  «  Virginia     . 

4.2 

14    7  14.464 

+  3JM4 

-     9  46  48.99 

•  *  tJrafB  Minoria    . 

4.9 

14    9  15.747 

—  0,3167 

+  78    2  44,43 

^  'Mjv^^n 

•  A  Octantis    . 

50 

14    9  57.358 

+  »,«KM 

-  83  10  53.80 

I6JMH 

a  BootiB  (ArvfiHtu) 

OJJ 

14  10  49.594 

^7361 

+   19  44     3.58 

J^^'^TT 

•  I  Bootis 

4.3 

14  12  21.239 

s^^eas 

+  46  34  30.20 

It.'.:    \ 

•  -I  VirginiB     . 

4.7 

14  13  22.420 

3.d3d6 

-   12  52  59.35 

16.:^!^    1 

(  CasaiopeiB  ,        .     8^  P. 

4.6 

14  20  19.613 

+  4.8683 

+  113    4  28.11 

—   16.4U    1 

0  Bootis        ... 

4.1 

14  21  35.361 

2.0441 

+  52  20  26,47 

t6.7U     1 

P  Bootis 

3.6 

14  27   15.775 

+   9,6876 

+  30  50  12.16 

l&^l     1 

5  UrsiBMiiioris     . 

4.5 

14  27  45.050 

—   OAMB 

+  76  10     1.80 

16  Jit 

a.  Centaari  {mean) . 

-0.1 

14  32  24.015 

+  4.0370 

-  60  23  51.61 

15.041   ; 

•  ti  nydri         .        .     8.P. 

5.3 

14  33  54.826 

^    !,4«35 

-100  25  42.49 

-    15.^ 

•  «  A])(xU» 

4.1 

14  34  42.498 

+   7,3l3r> 

-  78  35  39.95 

l5.eS6 

•33  Bootis 

5.3 

14  M  53.545 

2.«H^ 

+  44  51  42.60 

15,703 

£  Bootia 

2.6 

14  40  21.528 

2.6213 

+  27  31   16,10 

15.331 

o*  Librae 

2.9 

14  45    0.802 

+   3,3102 i 

—   15  36     4.!  8 

ISJSI 

3  Urese  Minoria    , 

2.2 

11  51     0.912 

—   0,2264 

+  74  35  19.17 

-^    I4.7"J0 

•47  Cephei(n.)        .     8.  P, 

5.7 

14  51  59.763 

-h   7,7426 

+  101     0     3  JO 

14.661 

•  r  Seorpii 

3.4 

14  57  51.910 

3,6003 

--  24  51  54.59 

14,3© 

ji  Bootis 

3.7 

14  57  57.218 

3.2601 

+  40  48  31,18 

icosr 

4»  Cephei  (n.)        .     8.  P. 

5.5 

15     6  52.362 

7.4231 

,  +102  39  19.17 

13.^13 

•  9  Bootis 

3,5 

15  11   13.810 

+   2J209 

+  33  42  37,90 

—    13,579 

j9  Libne 

2.9 

15  11   18.142 

3.9223] 

-     8  59  TO.Ol 

13.4m 

•  p  Octantis     . 

5.7 

15  18  52.928 

>3,04i3 

-  84    6  38.89 

i9.»ai 

^'Bootis 

4.5 

15  20  29.183 

+   2.2663 

+  37  44  56.65 

12,769 

r*  Urs*  Minoris     . 

3.2 

15  20  53.884 

—   0J302 

+  72  12  40.22 

I9.8rtf 

♦  /9  CoroncB  Borealis 

3.9 

15  23  27,558 

+    9,4752 

+  29  28  15.78 

—  iisaa 

a  Coronm  Borealis 

2.3 

15  30  12.012 

2.5394 

+  27     4  17,45 

12.293 

a  Serpciitis    . 

2.7 

15  39    2.794 

il3^} 

+     6  45  33.05 

11.535 

•  r  Camelop.  {U:}    .     8.  P. 

4.6 

15  39  10.091 

6,2457 

+  108  59  41.87 

IL6II 

c  Seriieutis  . 

3.7 

15  45  31.918 

+    2,l>b74 

+     4  47  49,32 

11,034 

:  Ursifi  Minoria     . 

4.6 

15  47  50.956 

~  2.9493 

+  78    7  13.52 

-     10.933 

c  OoroDSB  Borealis 

4.1 

15  53  12.008 

+   2.4834 

+  27  11     5,82 

10,599 

iJ  Scorpii 

2.6 

15  54    3.919 

3,5394 

-  22  19  n.ii 

10.500 

A'Scorpii 

2.9 

15  59   16.396 

3.4IJI4 

-   19  30  54,43 

lo.tao 

•  a'Apodis       . 

4.9 

16     4  30.865 

■^   8.7896 

-  78  25  39,46 

-     fl.683 

^Apptnnt  rigkk  — oenaion*  of  sUn  marked  iv\t\v  &u  m»Wc\a;k  ic«  «>.'vfaBL  «St«t  \]uma  «t 
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MTJAN  PLAGES  POE  l^M.O.    (Jwiiiaiy  0*.0-0«^l,  Wftahiiigton.)              i 

todli. 

K]j;ht  A«u*l«. 

TanatioB. 

bW  nerculis     . 

4.2 

h     n      ■ 
16     5  25.559 

+ 

1.8915 

+  45  13  46.45 

-  9Jt7i 

^^p^   t Jrocunbridgii  9:tw 

5.5 

16     6     1.746 

ej4]6 

+  68    5  22.15 

fl.4ff7 

^™^  t  Ophiuclii    . 

2.8 

16    8  47.422 

3J40r» 

-     3  25  16,15 

0.4116 

^^^     *  Oomoa3Bonf4&lifi(w«afft) 

5.3 

16  10  42.472 

%%im 

^  M     1  3»J4 

9.344 

^^^  ^  HeroQlia     . 

3.9 

16  16  :».293 

l.S0t3 

+  46  33  56.60 

aT«5 

^^^  y  Apodis 

4.0 

16  17  J2.503 

+ 

umm 

-  78  39  30.04 

-  aiMi 

^PJ*-  f  ITnKB  MiiioHm     , 

5.0 

16  20  36.219 

1.81  r9 

+  75  59  58,30 

S,t73 

^P^  i|  DmeoiiiH    , 

2.8 

16  22  33.482 

+ 

0.907% 

+  ei  45  14.80, 

aii7 

^fc      m  BiiOTim  (AntareM) 

1.2 

16  22  54.419 

3.6701* 

^  26  11  47.3© 

d2dl 

BL,    ^  Ui^rcalis 

2.8 

16  25  39.786 

+ 

8.5776 

+  21  43  14.80 

^.041 

BT      A  Dmcouifl    . 

5.0 

16  28  11.640! 

0.1331 

+  68  59  50.14 

-  7,799 

K         :  Opbiuchi    , 

2.8 

16  31   19.300 

+ 

3,»>5 

^   10  21     7.73 

7.54S 

^       m  Tnaognii  Aaatraliii  , 

2.3 

16  37  26.600 

6.3COT 

-  68  49  56.21 

7.  lie 

^L     f  nerealie 

3.7 

16  39  15.680 

»-064(l 

+  39    7  26-21 

7.009 

Vw:    •  Oamelopaitlalis .     S.  P. 

4.4 

16  43  30.523 

5.99it 

+  113  50  17.01 

6.1i68 

^m     <  Ophiaclii    . 

3.4 

16  52  39.055 

+ 

%em 

+     9  32  24.26 

—  B.9U 

^H     t  CrnaiMiiiom     . 

4.5 

16  56  50.316 

6,3173 

+  82  12  40.36 

6.400 

^^M    d  UeretiUs 

5.3 

16  57  41.530 

+ 

tMU 

+  33  43  18.91 

6.383 

^B*  ^  Ophittchi    * 

2.5 

17     4  17.S84 

$.1358; 

-    15  35  36.40 

4.74g 

V     «'Uerailui(mir,)  , 

3.1 

17     9  48.839 

t,7337 

+   M  30  40.80 

4.339 

1    k  jf  Hen^ulls     , 

3.4 

17  11  21.330 

+ 

2.0893 

+  36  55  43.39 

—  4.9ie 

•  §  Ophinchi    , 

3.3 

17   15  29.940 

3.e797 

-^  24  53  36.74 

xfm 

k  Ophmchi  (mr)  . 

4.4 

17  19  53.778 

x^m 

«  24     4  38.82 

3.69!| 

•  *  Ara  .       <       .       • 

3.8 

17  21  31.902 

bAxm 

-  60  35  42.43 

3.491 

j^           (irooiiibr.906      ,     a  P. 

6.4 

17  2:.  33.566 

a0039 

+  ia^     1  38.11 

3.039 

p  Draconifl    . 

SO 

17  28    2.285 

+ 

i.3r*n6 

+   52  22  47.24 

—  a.7g9 

•      Qroombr.lM4      ,     a  P. 

6.4 

17  28    3.017 

la^TOB 

+  94  51  26.05 

3.MI0 

a  Upbifiebi    . 

2.2 

17  30    o.8:u 

%-^nm 

+    12  38  14.50 

9.^3 

•  t  HerouUs    , 

4.0 

17  36  28.486 

+ 

i.mm 

+  46    3  45.94 

9.066 

«  Draoooia    * 

4.9 

17  37  34.388 

0.3&33 

-h  68  48  24.76 

LffilS 

ji  flercatiB    . 

3.5 

17  42  18.634 

+ 

%34€l$ 

+  27  46  57.75 

—  9.306 

V^i  Drftoools    . 

4.8 

17  43  49.363 

\,&im 

+  72  12    2.47 

uma 

*  «  ilercalls    . 

3.9 

17  52  37.030 

+ 

*i.05Sg 

+  37   15  52.92 

0.097 

r  Draoonis    . 

2.5 

17  54     8.680 

I.39J7 

+  51  30    4.78 

0&49 

r*8agitt»ril  . 

2.9 

17  58  59.893 

3.65J6 

-  30  2:*  30  36 

—  0,306 

•  •  Hercalis     . 

3,9 

18     3  34.464 

+ 

«,3395 

+  28  41  62.76 

+  0.301 

1  Ur^sDMinoiit     . 

4.4 

18    6  39.755 

19,4700 

4.  86  3^  44.46 

0.090 

«  Oamalop.  (O.)    .     8.1'. 

4.7 

IB    7     9.6TC 

+ 

eMm 

+  U0  a?*  37.33 

0,744 

ySa^ttarii   . 

4.1 

18    7  25.4+4 

z.mm 

-  Ui     5   10.43 

0.6.77 

f  Berpeutiii  . 

3.5: 

18   15  49.485 

3J034 

^     2  55  32.85 

070K 

•  X  Si^^ttorii  . 

2.9 

18  21  25.ri9 

+ 

3.702& 

^  25  28  48.68 

+   MMSI 

•  7  I>raooD}ii    . 

5.3 

18  22  58.016 

uoim 

+  72  41   12.00 

L&li 

1  Aqnila 

4.0 

18  29  26.3:» 

+ 

X954& 

-     8  19    4.92 

9.9351 

C  ParoDlH 

4.2 

18  :»  :18.793 

7.0374 

^  71  31     3.33 

V.IM 

a  L>ra(Fii9a) 

0.2 

18  3:*  20.990 

3.aiH 

+  38  41     6,06 

3.180 

fi  LynefMr.) 

3.6 

18  46    9.994 

+ 

9.9143 

+  33  U  22,54 

+  3.m| 

#  S^iturii  .       .       . 

2.3 

18  48  41.555 

3.7914 

-  26  25  41.11 

4J$J 

0  Octaotis    . 

5.6 

18  49  24.458   +I«.70a0l 

^  89  15  45.27 

4.9791 

U  r>nM»nis    , 

5.6 

18  49  47.420'  - 

L9I05 

+  75  18  31.70 

4.397 

61  Oepti<?Ha)       .    8.  p. 

5.3 

18  50  44.661 1  +«9.79I5 

+  92  47   12.35 

+  4.44^1 

'iHMlill>|-imii-iii     • 

■tan  Ml 

irlMd  wtth  aa  MlMi 

•kM%s|kT«ai 

tat  awt^cgfiiff4 

tMyca. 
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1            J^Sr^raCKS  FOR  18910.     (Jannaty  0*.O— 0*.a5I,  Washington,)       ■ 

x>«i««r8iM^ 

RJ|rht  Aj|C«tlftUl&. 

'          AntlllAl 

Deduhfttton. 

H 

jr*' 

3.d 

18  54  58.723 

+  sCttiu 

+  32  32  ^!53 

.-«^ 

•  r  Lyra  .     ^    .       . 

•f  imi 

C  Aqaila^      , 

3.1 

19     0  32.293 

a.iim 

+    13  42  2  Lie 

4^ 

•  1  Lyn» ,        .        ♦        , 

h,2 

19     3  3L190 

^M\2 

+  35  56     2.91 

'JMf 

B*3ri  Caineloi»ar«lalis .     S.F. 
1     rf  Sagittarii  , 

5.3 

19     8  46.437 

JS2.9364 

+  97  23     7.26;        U^  z 

5.0 

19  1]  25.974 

3.5  leo 

^   19     S  28,47 

UB^« 

^  DracouiB    < 

ZA 

19  12  31.855 

+    0.02S5 

+  67  28  30.25 

+    C^B  '' 

•  tf  Lyrie  ...        * 

44 

19  12  41.266 

H-    y.tl790 

+   37  56  41.72 

$^S^^F    « 

r  Draconis    . 

46 

19  It  35,517 

—    1.11% 

+  73     9  30,91 

fJi^l  « 

Piazzi  vii,e7       .     8.P, 

M 

19  19  51.175 

+  e.^^jia 

+  111   19     6.14 

fl^H,  ll 

^  Aquilftj 

3.5 

19  20     9.229 

3.0*351 

+     2  54   13,06 

^^^^B 

•  jS  Oygni 

ai 

19  26  26.801 

+    *i.4MH 

+  27  44   1367 

X  Ursfe  Miiioris     . 

e.5 

19  29  12.741 

—  66.1695 

+  88  58  31.74 

T^^Vli 

«  Aquilm 

&,0 

19  31   11.319 

+    2,2-^7 

^     7  15  4622 

7i?I^B^ 

•  fi  SagittfB      ,        . 

45 

19  36   17.298 

SJ,6955 

+   17   13  49.68 

I^ISI^I  * 

r  Aquilm 

2,8 

19  41   13.219 

3.851W 

+    10  21    18.32 

^^H  * 

•  J  Oygui 

2.9 

19  41  39.753 

+    1.8761 

+   44  52   19  28 

+  bjJKy' 

■      a  Aqii\\iB(AUair). 

0.0 

19  45  36.697 

2.9275 

+     8  35   18.53 

^.tiel^l  ^ 

•      Groombr*  J3T4     .     3*  P. 

5.6 

19  47  30,120 

7.2775 

+  105  47  58.56 

^-^1 11 

•  t  I'avotiis      • 

41 

19  48  19.341 

+   7.0121 

-  73  U    19.74 

f.is|  iV 

f  DracoQis    . 

3.9 

19  48  31.734 

—  n.igra 

+  69  59  52.70 

»,m^u 

^  Aqni]£B 

3.9 

19  50     6.390 

-f    2.9470 

+     68  3L53 

+   8.7nH| 

•  ^  Sagitt;e      , 

3.6 

19  54     2.594 

^S£7H 

+    19  12  16.09 

S.ftJfl     |i 

•  c  SagitUrii  ,        ,        ,    ; 

4.6  i 

19  56     a446 

3.6%2 

1  --  28     0  1490 

9Jt5  '    1 

T  Aquilm 

5.7  ' 

19  58  57.762 

2Ars:iO 

+     6  58  44.05 

9,91$  1  ,1 

1      :j  Ursf«  Majoris  (H.)  8.  P. 

5.5 

20    2  16.016 

6.04.15 

+  111   12  52^5 

rsLive 

1 

*  tf  AqtiikB 

3.3 

20    5  50.109 

+    3.0970 

-     1     8     8.84 

+    W,4U 

1 

•:u  €ygui 

3.9 

20  10  17.643 

LeatM 

+  46  25  11.51 

t^7tt| 

J 

a^Caiiricorni. 

3.7 

20  12  10.410 

+   X2M7 

-    12  52  23.41 

ff  Cepliei  (pr,) 

4.4 

20  12  27.248 

~   1.9307 

+  77  23  31.54 

loj^H 

a  Pavonis 

2,1 

20  17   16.111 

+   lMt4 

-  57     4  27,09 

tLiifp 

r  Cyi^Di 

2.3 

20  IS  25.552 

+    2.1538 

+  39  55    2,61 

+   tl.S« 

J 

TT  Capricorni, 

5  J 

20  21   15.269 

3.4391 

-    18  33  32.48 

ir.ST4 

e   Ddphitil     , 

4.0 

20  28     8.960 

+   2,B67t 

+    10  56  35.64 

l2.0Sfi| 

€lixH)mhriilge324l 

6.5 

20  30  27.774 

-   0,2S?30 

+  72   10  21.22 

1        vvm 

*  fjt  Delpliiui     . 

3.9  1 

20  34  42.877 

+   2,787y 

+    15  32  17.46 

i2,m 

•  fi  PaToniA      . 

3.4 

20  35  24.336 

+  ^'ifiga 

^  66  35    0.51 

+    12.557 

t 

ot  (Jygni 

1.4 

20  37  49.117 

2.0445 

+  44  54     5.51 

12,731 

« 

•  ^*  Capricorni . 

4.3 

20  39  49.187 

3-5600 

^  25  39     5.74 

12,715 

1' 

1  •  c  Oygui 

2.6 

20  41  55.350 

2.4279 

+  33  34  23.44           I3,:i5t 

M  Aqoarii 
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28.0 

24.9 

37.82 

48.0 

25.4 

38.29 

45.9 

25.5 

36.80 

30.8 

26.7 

66.72 

28.1 

25.9 

38.09 

47.7 

26.4 

38.00 

46.2 

26.5 

36.31 

31.2 

27.7 

67.79 

28.3 

26.9 

38.38 

47.3 

27.4 

37.71 

46.5 

27.5 

35.73 

31.6 

28.7 

68.82 

28.5 

27.9 

38.71 

47.0 

28.4 

37.40 

46.7 

28.5 

35.07 

31.9 

2l).7 

69.82 

28.7 

28.9 

39.06 

46.7 

29.4 

.37.08 

47.0 

29.5 

34.34 

32.2 

30.7 

70.74 

29.0 

29.9 

39.43 

46.4 

30.4 

36.74 

47.2 

30.5 

33.58 

32.6 

31.7 

71.63 

29.2 

30.9 

.39.80 

46.2 

31.4 

36.43 

47.4 

31.5 

32.89 

39.9 

32.7 

72.46 

29.4 

31.9 

40.15 

46.0 

32.4 

36.10 

47.6 

32.5 

32.09 

33.2 

AUGUST,  1894. 
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GIBGUMPOTiAB  STABS 

. 

APPARRNT  PLACES  FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Vnm  Minoris. 

51  Cephei  (Hkv.) 

S  Vnm  MiiioHA. 

X  Vnm  MiDoris. 

VmU. 

If  MO 

SoUr 
D»to. 

Atoen- 
•iop. 

I>MSliDa- 
tioB 

lff«B 

SolM- 

Bight 
Aaemn- 
•Ion. 

DmIIb*. 

tton 
ITortk, 

If  Ma 



Kiffht 

▲HMO- 

•km. 

DecllM. 

UOB 

+  88  44 

W«lit 
Aaeea- 

Iton 

Aug. 

b     ro 

120 

Aug. 

h     m 

650 

+87  12 

Ang. 

h       IN 

18    6 

+86  36 

kug. 

h    m 
19  29 

+88  68 

1.7 

I9'!46 

99^.4 

1.9 

40.49 

4.^7 

1.4 

36.10 

47.6 

1.5 

39*09 

33.9 

2.7 

13.97 

99.6 

9.9 

40.81 

4.'i.5 

9.4 

3.5.89 

47.8 

9.4 

31.39 

33.4 

3.7 

14.09 

99.8 

3.9 

41.10 

45.9 

3.4 

:{5.r>i 

48.0 

3.4 

30  73 

33.7 

4.7 

14.93 

9!).9 

4.9 

4I..'W 

45.0 

4.4 

35.94 

48.9 

4.4 

30.19 

34.0 

6.7 

15.83 

30.1 

5.9 

41.67 

44.7 

5.4 

34.95 

48.5 

5.4 

99.53 

34.3 

6.7 

16.78 

30.3 

6.9 

41.98 

44.4 

6.4 

34.66 

48.7 

6.4 

98.94 

.34.6 

7.7 

17.76 

30.5 

7.9 

4,^.99 

44.9 

7.4 

34.35 

48.9 

7.4 

98.31 

34.9 

8.7 

18.77 

30.7 

8.9 

49.65 

43.9 

8.4 

34.03 

49.9 

8.4 

97.63 

35.9 

9.7 

19.78 

30.9 

9.9 

43.09 

43.6 

9.4 

33.68 

49.5 

9.4 

96.87 

35.6 

10.7 

90.75 

31.9 

10.9 

43.43 

43.3 

10.4 

33.33 

49.7 

10.4 

96.04 

35.9 

11.7 

91.69 

31.4 

11.9 

43.85 

43.0* 

11.4 

39.96 

49.9 

11.4 

95.16 

36.9 

l«.7 

99.56 

31.7 

19.9 

44.97 

49.8 

19.4 

39.59 

50.1 

19.4 

94.99 

36.6 

13.7 

93.:« 

39.0 

13.9 

44.-0 

49.6 

13.4 

39.91 

50.3 

13.4 

93.96 

m,b 

14.7 

94.14 

39.9 

14.9 

45.19 

49.4 

14.4 

31.84 

50.4 

14.4 

99.30 

37.1 

15.6 

94.85 

39.5 

15.9 

45.51 

49.9 

15.4 

31.49 

50.6 

15.4 

91.40 

37.4 

16.6 

95.57 

39.7 

16.9 

45.89 

49.0 

16.3 

31.14 

50.7 

16.4 

90.51 

37.6 

17.6 

96.98 

33.0 

17.9 

46.95 

41.8 

17.3 

30.81 

50.9 

17.4 

19.66 

37.8 

18.6 

97.03 

33.9 

18.9 

46.60 

41.6 

18.3 

30.47 

51.0 

18.4 

18.84 

38.1 

19.6 

97.84 

33.4 

19.9 

46.97 

41.3 

19.3 

30.15 

51.9 

19.4 

18.09 

38.3 

30.6 

98.68 

33.7 

90.9 

47.34 

41.1 

90.3 

99.81 

51.4 

90.4 

17.90 

38.6 

91.6 

99.56 

33.9 

91.9 

47.75 

40.9 

91.3 

99.46 

51.6 

91.4 

16.33 

38.9 

99.6 

30.45 

34.9 

99.9 

48.19 

40.6 

99.3 

99.07 

51. H 

99.4 

15.39 

39.9 

93.6 

31.35 

34.5 

93.9 

48.66 

40.3 

93.3 

98.66 

59.0 

93.4 

14.38 

39.5 

94.6 

39.91 

34.8 

94.8 

49.14 

40.1 

94.3 

98.95 

S9.9 

94.4 

13.98 

39.8 

9S.6 

33.01 

35.1 

95.8 

49.66 

39.9 

95.3 

97.89 

59.3 

95.4 

19.19 

40.. 

96.6 

33.76 

35.5 

96.8 

50.16 

39.7 

96.3 

97.39 

59.4 

96.4 

10.99 

40.4 

97.6 

34.43 

35.8 

97.8 

50.66 

39.6 

97.3 

96.!I6 

59.6 

97.4 

9.69 

40.6 

98.6 

35.06 

36.1 

98.8 

51.15 

:{9.4 

98.3 

96.53 

59.7 

98.4 

8.50 

40.H 

99.6 

35.67 

36.5 

99.8 

51.61 

39.3 

99.3 

96.13 

59.7 

99.4 

7.33 

41.0 

30.6 

36.96 

36.8 

30.8 

59.05 

39.1 

30.3 

95.73 

59.8 

30.4 

6.99 

41.9 

31.6 

36.86 

37.1 

31.8 

59.47 

38.9 

31.3 

95.36 

59.9 

31.4 

5.16 

41.4 

39.6 

37.51 

37.3 

39.8 

59.91 

38.8 

39.3 

94.97 

53.0 

39.4 

4.19 

41.6 

/- 
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craccrsfPOLAR  stahs. 

APPAItBNT  PLACES  FOB  THE  UPPER  TBAN8IT  AT  WASHOTOTON. 


«Uf8;p  Mjuoris, 

Upas 

6J  Cepb 

ei  (Hkv.) 

d  Ur»e  Mlnorui. 

Sftl*r 

3kUt«ftMliiDm  ll 

HLicbL 

■Um. 

Jfortk. 

AMtmn* 

11 

Sept. 

h     m 

120 

+  88  44 

Kept. 

6  50 

+97  12 

Sept. 

^mm 

Sept. 

ll     tn 

19  38 

+fi8SS  V 

M 

37.51 

37.3 

1.8 

■ 
52.91 

38.8 

1.3 

24''.97 

i* 

53.0 

1.4 

64.  lie 

«| 

2M 

38.18 

37.6 

2.8 

53.34 

38.6 

2.3 

24.i«> 

53.1 

2.1 

63.12 

IIJ      1 

:i,e 

38.89 

37.1* 

3.8 

53.77 

38.4 

3.3; 

24.21 

K*.3 

3.4 

62.trt 

<1.l|l 

IX 

30.65 

38.2 

4.8 

54,23 

38.2 

4.3 

211.82 

53.4 

4.4 

61.(12 

4M  ll   1 

r».fi 

40.45 

38.5 

5.« 

51.72 

38.0 

5.3 

23.42 

53.6 

5,4 

59.90 

» 

es 

4IJ2 

ms 

6.8 

55.24 

37.8 

6.3 

22.0€ 

63.7 

6.4 

58.09 

m  \\ 

7S 

um 

39.2 

7,8 

55.78 

37.7 

T.3 

22.55 

53.8 

7,4 

57.44 

mi  1 

as 

4^45 

39.6 

8.8 

56.32 

37.5 

8.3 

22.08 

53.9 

8.3 

56.11 

45J 

1 

ffM 

43.09 

40.0 

9.8 

56.85 

37.4 

9.3 

21.65 

53.9 

0.3 

54.7ii 

4X111 

!0.G 

43,52 

40.3 

10.8 

57.39 

37.3 

10.3 

21.20 

54.0 

10.3 

5.3,44 

43.7 

1IJ 

43,96 

40.7 

!  11.8 

57,89 

37.2 

11.3 

20.77 

54.0 

11.3 

52.13 

4341 

12.11 

44.39 

41.0 

12.8 

58.39 

37. 1 

12.3 

20.36 

54.0 

12,3 

&0.W7 

UJ 

1^.0 

44.82 

41.3 

13.8 

58.87 

37,0 

13.3 

19.96 

&4.t 

13,3 

49.63 

44.2 

N.6 

4&.2r, 

41.7 

14.8 

59.33 

36.n 

14.3 

19.56 

54,1 

14.3 

48.45 

44.4 

15.6 

4G.74 

42.0 

15.8 

59.78 

36.8 

J5.3 

19.17 

54.1 

1.5.3 

47.^ 

44.5 

16.6 

46.27 

42.3 

16.8 

60.25 

36.6 

16.3 

18.77 

54.2 

16.3 

46.12 

44.7 

17.6 

46.84 

42.6 

17.8 

60.74 

36.5 

17.3 

18.36 

54.3 

17.3 

44.SM 

44J 

18.6 

47.43 

43.0 

18.8 

61,26 

36.3 

18.3 

17.92 

54.3 

18.3 

43,70 

i5.l 

IR.6 

48.02 

43.3 

19.8 

61.80 

36.2 

19.3 

17.49 

54.4 

19,3 

42,3g 

45.3 

20.6 

48.57 

43.7 

20.8 

62.37 

36.1 

20.3 

17.03 

54.5 

20.3 

4L02 

45.5 

21.5 

49.09 

44.1 

21.8 

62.96 

36.0 

21.3 

16.56 

54.5 

21.3 

30.5£i 

45.7 

2*3.5 

49.54 

44.5 

22,8 

63.55 

a^9 

22.3 

16.07 

54.5 

^1.3 

^.06 

45.9 

2:i5 

49.94 

44.£f 

23.9 

64.13 

35.8 

^.3 

15.61 

54.5 

23.3 

36.54 

46.6 

24J» 

50.25 

45,4 

21.8 

64.76 

1        35.8 

24.3 

15.13 

54.5 

24.3 

35.04 

46.1 

^    2S.S 

56.52 

45.7 

25.8 

65.25 

35.B 

25.2 

14.69 

54.4 

^.3 

33,58 

46.2 

2«.r> 

50.77 

46  J 

96.8 

65.77 

35.7 

26.2 

U.S5 

54,4 

96.3 

32.17 

46.3 

27.5 

51.61 

46.5 

27.8 

66.27 

35.7 

27.2 

13.84 

54.3 

27.3 

30.81 

46.4 

28.5 

51.30 

46.8 

28.8 

66.76 

35.G 

28.2 

13.42 

54.3 

28.3 

29.60 

46.6 

29.5 

51.62 

47.2 

29.8 

67.25 

35.6 

29.2 

13.01 

54.3 

2t».3 

28.23 

46,6 

30.5 

51.96 

47.5 

30.8, 

67.76 

35.5 

30.2 

12.61 

54.3 

30.3 

26.96 

46.7 

31.5 

52,35 

47.9 

31.8  1 

68.27 

35.4 

31.2 

12.19 

54.3 

31.3 

25.65  1 

46.9 

OCTOBEE,  1894. 
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CIRCtJMPOLAB  STAB3. 
APPABEirr  PLACES  POS  THE  OPPEH  TBANSIT  AT  WASRIMOTOll. 


^ 

n 

■rtt.> 

51  G«|iki»i(H«v.) 

JUm» 

MllMldA. 

AUMiMtiMiriii. 

0«iH 

Rtgiti 

Rlghl 
Aag#u- 

k     m 

18    5 

Dtttoi. 

mgki 

Amemh 

o«t. 

h     m 

120 

+88  44 

Ijot. 

h    m 
6  61 

+  87  12 

Oct. 

+  8e36 

O^U 

h     m 

19  27, 

+88  68 

1^ 

62*35 

if.U 

(.9 

* 

8.27 

35.1 

1.2 

72J» 

64!3 

1.3 

86.66 

4n!!i 

t.& 

62.71  ! 

li.9 

2.7 

8.80 

36.3 

2.2 

71.76 

51.3 

2.3 

MJi 

47.0 

3.6 

53.19 

114.6 

3.7 

9.36 

,         36.3 

3.2 

71.33 

51.3 

3.3 

^.91 

47.1 

4J& 

63.17 

l!1.6 

4.7 

9.96 

35.2 

4.2 

70,r*J 

61.3 

1.3 

81.11  1 

47.3 

lk& 

B3.W 

19.4 

6J 

10.64 

36.2 

5.2 

76.42 

51,2 

6.3 

79.93 

47.4 

0.6 

63.d9 

I9>9 

flj 

IIJ2 

36.2 

6.2 

69.M 

64.2 

6,3 

78.39 

47.6 

7.5 

6IJI 

50.3 

7.7 

U,76 

36.2 

7,2 

69.18 

54.1 

7.3 

76.86 

47.5 

M 

MM 

50,7 

8.7 

12.27 

36.2 

8.2 

65.04 

64.0 

8.3 

75.31 

47.6 

9.6 

61.30 

31. 1 

9.7 

12.80 

35,2 

9.2 

68.61 

63.9 

9.3 

^87 

47.6 

10.6 

64.33 

J^l,4 

10.7 

13.31 

36.3 

10.2 

68.21 

53.8 

104 

72.16 

47.6 

11.6 

54.38 

5I.B 

H.7 

13,Sl 

36.3 

11.2 

67.81 

K!,7 

11.3 

7h00 

47.7 

Itil 

64.47 

m.^ 

1^.7 

)4.2d 

36.3 

12.2 

67.43 

53.6 

12.3 

69.76 

47.7 

IS.6 

61.50 

52^ 

13.7 

:    I4.n 

35.3 

13.2 

67.IM 

63.6 

13.3 

68.16 

I7J 

U.6 

64. 7« 

59.<l 

14.7 

16.28 

36.3 

U.2 

66.66 

5:1.4 

14.3 

6741 

€7A 

I5v6 

64.S»a 

53.2 

16.7 

16.86 

36.3 

15.2 

66.26 

5.1.3 

16.3 

,     66.79 

47.1* 

ie.6 

66.10 

53.6 

16  j 

16.36 

35.3 

16.2 

65,82 

5.1.3 

16.2, 

64.37 

47.9 

17.6 

6&.3a  1 

51.0 

17.7 

16.91 

36.3 

17.2 

66.30 

63.2 

17.2 

62.90 

18.0 

18.6 

56.46 

54.6 

18.7 

17.62 

35.3 

18.2 

61  .SW 

Kl.l 

18.2 

61.36 

18.0 

19.6 

65.SI 

S|,9 

19.7 

18.12 

36.3  , 

19.2 

64.111 

53.0 

19.2 

59,76 

48.1     , 

W^ 

56.M 

&5.a 

20.7 

18,72 

35.4 

20.2 

51.03 

62.H 

20.2 

68.16 

48.1 

tl.6 

66.49 

66,7 

21.7 

19.30 

35.5 

21.2 

63.59 

62.7 

21.2 

56.66 

4ai 

«W 

66.37 

56.1 

251.7 

19.86 

35.6 

22.2 

63.17 

52.5 

22.2 

66.00 

48.1 

93^6 

66.21 

56.6 

23.7 

90.37 

36.7 

23.2 

62.77 

62.4 

23.2, 

5;i.50 

48.0 

SM.6 

66.07  1 

56,9 

24.7 

90.89 

36.8 

24.2 

62.38 

62.2 

24.2 

62.06 

48.0     1 

1U 

64.99 

67.3 

25.7 

91.36 

35.8 

26.2 

62.60 

S2.0 

26.2 

60,68 

47.9 

tt.6 

54JI 

67.6 

26.7 

91.83 

36.9 

26.2 

61.66 

61.8 

26.2 

49.34 

47.9 

«7J 

64.75 

58.6 

27.7 

22.32 

36.0 

27.2 

61.28 

61.7 

27.2 

48.03 

47.9 

mi 

MJt 

59.3 

28.7 

22.80 

36.0 

28w1 

00.92 

61.6 

2»,2, 

46.71 

47,9 

WA 

61.67 

5e.7 

29.7 

S0.36 

36.1 

2£».i 

60.66 

61.4 

%>.2 

45.39 

47.9 

30.1 

64.65 

69.1 

36.7 

23.82 

36.1 

39.1 

fio.n 

51.3 

30.2 

43.99 

47.0 

SKI 

64.6a 

69.6 

31.7 

21.37 

36.2 

31.1 

59.79 

61.1 

31.2 

42.56 

47,9 

39.4 

61.19 

60.8 

32.7 

21.93 

36.3 

32,1 

69.38 

51, n 

32.2 

41.08 

47.9 
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• 

OIBOUMPOLAB  STARS 

• 

• 

APPARENT  PLACES  FOR  THE  JPPER  TRANSIT  AT  WASfTINOTON. 

a  Unas  Minoris. 
(PolmriM.) 

51  Ceph 

ei  (Hkv.) 

6  Un»  MiDoriB. 

lUlMB 

^'»^B 

Mean 
Solar 
Dtite. 

Mean 
SoUr 
Date. 

Mean 
Solar 
Date. 

If  MM 

KiRht 

Ascen- 
sion. 

Declina- 
tion 
North. 

Rijjht 
Ascen- 
sion. 

Declina- 
tion 
Nitrth. 

Kig^t 
Asoen. 
sion. 

DeeUna- 

Hon 

Nftk. 

OOIT 

Date. 

AacM- 

skMi. 

WmlL  H 

Nov. 

b     ni 

120 

4-88  44 

Nov. 

h     m 

6  51 

+87  12 

Nov. 

h    m 
18     5 

+86  36 

Nov. 

h     ni 

19  27 

wM 

+8H5B|1 

1.4 

s 
54.49 

59.8 

1.7 

8 

24.93 

36.3 

I.I 

• 
59.38 

It 
51.0 

1.8 

41.08 

473  ll 

2.4 

54.32 

60.2 

2.7 

25.48 

36.4 

2.1 

58.96 

50.8 

8.8 

39.55 

^^1  1 

3.4 

54.08 

60.7 

3.7 

26.02 

36.5 

3.1 

58.59 

50.6 

3.8 

38.03 

47.7  1  1 

4.4 

53.77 

61.1 

4.7 

26.56 

36.7 

4.1 

58.21 

50.4 

4.8 

36.55 

47.7  1 

5.4 

53.41 

61.4 

5.7 

27.05 

36.9 

5.1 

57.85 

50.1 

5.8 

35.10 

47  J 

6.4 

53.03 

61.8 

6.6 

27.52 

37.0 

6.1 

57.50 

49.9 

6.8 

33.71 

47.4 

7.4 

52.63 

62.1 

7.6 

27.97 

37.2 

7.1 

57.17 

49.6 

7.8 

32.38 

47.3 

8.4 

52.27 

62.5 

8.6 

88.39 

37.4 

8.1 

56.87 

49.4 

8.8 

31.11 

47.« 

9.4 

51.94 

62.8 

9.6 

28.83 
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39.6     0.7 

27.44 

.13 

27,0     OJ 

36,46     .It 

14.3    fJ 

36.47     JO 

45,0     1.7 

ia:< 

&«.3a  ^  ji 

40.^i  +«,4 

27.30 

-.to 

28-2  -«.5 

36.26  -.13 

14.6  40 J 

I^M'M 

46.5  41 J 

^8*3 

&j.l(      43 

40.5  4^a 

27.  r3 

.n 

^6^3 

36.09     .17 

14.6    t.0 

35.17     ,11 

47.4     0.7 

[»r.  lO/J 

5  J. If?     M 

40.4  -0.S 

26.96 

.17 

W.8     0.4 

35.91      ,19 

14.6  -OJ 

34.45     .73 

47.7  40.1 

*^.3 

,  51.63     .S3 

40.1     OJk 

26.79 

-17 

28,7  40  J 

35.73     .10 

14.4    OJ 

33.71     .71 

47.6  ^A 

30/i 

51.41     .VI 

39.5     0.7 

26.63 

.15 

28.3    •.& 

35.55     .JO 

14,1     OJ 

33.01     jm 

46.U    OJ 

|ir.    t>,a 

51.^1  -ae 

3^.6-1.0 

26.48 

-AJ 

27.7  4C7 

35.40  -.14 

13.8-4.4 

Xi.:i7  -.00 

45  7  -1.4 

19.1 

,  Til.Oa     J3 

37.6     J. a 

26.37 

JO 

26/i    J.i 

35.27     .JO 

13.4     0.4 

31.82     .40 

44.0     1 J 

:e9,i 

r4lM     M 

:!«.4     1.3 

26.28 

.10 

25.8     1.0 

35.19     .Of 

12.9     OJ 

3i.:!y    j7 

42.0     fJ 

tay    9  J 

r.o.ao  -4« 

35.0     K3 

26.24 

-.« 

24.5     1.4 

35.15  -.00 

12.4     0.& 

;  31.10    jm 

39.7     S  4 

10. 1 

^M^M 

33.7     14 

26.24 

4.«i 

n.n     1.0 

35.16  4J9 

12.0    0.4 

36.95  ^.m 

37.2    fJi 

99.D 

50,ft9  f.l« 

32,3-1  J 

€6.28 

4^ 

21.3  41.7 

^.21  4.00 

11.6  *«.4 

mm  4.00 

34.6  -tj 

QUA    d.O 

SI.  J  9     .14 

31.1     1^ 

26.36 

Jl 

19.5     IJ 

35.32    .13 

U.3    OJ 

31.12     .B 

32.0    tj 

tao 

5I.3t*  .« 

SH.O     tj 

20.49 

.14 

17.6     h$ 

35.47     ,17 

II.O    o.t 

31.43     Ji 

29.4     iJ 

117,9 

5I.S6     .SI 

28J     «.« 

26.66 

.la 

15.6    M 

35.67     Si 

I0.!l-«1 

31.88     JO 

26,9     0,4 

aly    7,U 

51. t»     .31 

^.0     1.8 

26.85 

.tl 

13.7     I.I 

3&.U0     JO 

10,9    0,0 

32147     Jft 

24.7     a.i 

IM 

iva.ltl+.3a 

*27.3  ^.4 

27.08 

4.M 

11.8  41.0 

36.17  4.0 

ILO  40.1 

XUS  4.70 

22.6 -If 

IfT.U 

B4.£i6     .M 

90.a    i.4 

27.33 

.if 

lO.ft     1.7 

36.46     JO 

11.2    OJ 

;!3.JI9     JO 

20.9     iJ 

i>«.    fl.8 

G!t.yO     .49 

26.5  -o.a 

27.60 

M 

84     IJ 

36.77    JO 

1 1 .5     0.3 

:t4.88     ,10 

19.5     1,0 

16.8 

&li.3S     .« 

26.4     P.0 

27.*^ 

JO 

7,0     l.i 

37.10     J3 

11.8    OJ 

:t5.8l     .00 

18.4     0.0 

%B 

5J.?8     .43 

26,5  HH>.t 

28.18 

Ji 

5.9    Of 

37.44     J4 

12.1     0.4 

36.84  1.03 

17.7    OJ 

spL    bM 

£4.21  4.43 

26.8  f«.4 

28.48  4.30 

1^2  44.0 

37.79  4  Jft 

12.5  40.4 

37.9041.00 

t7,4  -0.1 

15.7 

M.64     ,« 

37.2    0.fr 

28.77 

JO 

4.7  44.0 

3ai3    ^ 

12.9    0.4 

38.97   1,00 

17.5  40  J 

SB,7 

5fi,0e     ,*» 

27.8     0.7 

211.07 

.fl» 

4.7-0.1 

38.48     J4 

13.2    0.4 

40.03  1.00 

18.0    0.7 

«l.     M 

55.47     .41 

28.U     9.0 

2il.35 

.01 

5.0    OLft 

38.81     .3i 

13.6    0.4 

41.07   1.00 

18.9     IJ 

16.6 

55.l$7     Ji 

29.5     l.f 

29.62 

MT 

5.7     0.8 

3V.I4     JO 

13.9    OJ 

42.08     M 

20.2     l.t 

U&,6 

D6/i4  ^^ 

30J*  41.1 

29.88  4  Jft 

6.7  "IJ 

39.45  4  JO 

14.3  40J 

43.02  4.01 

21.9  41 J 

bv.    1.6 

mjs   ^ 

31.7     la 

36.12 

J3 

8.0     1.4 

39.74     Ji 

14.6     OJ 

43.90     .03 

2:1.9    tJ 

14.6 

aciJK     jm 

33.0     K3 

30.33 

.SO 

9.5     ].i 

40.01     Jl 

14.9     OJ 

44.67     .Ti 

26.2    OJ 

1II.& 

57J8     ^ 

34.4     J.4 

30.M 

.17 

11.2     1.7 

40.25     Ji 

153     0.4 

45.33     JO 

28.7     t.0 

«0.     4.5 

57.41     J» 

35,8     J, a 

30.06 

.U 

13.0     1.0 

40.45    .U 

15.6    0.4 

45.H6     .40 

31.5    tJ 

14.6 

57.50  4,U 

37,3  41^ 

30.78  4.il 

T4J  -1.0 

40.61  4  14 

16.0  40.4 

46.24  4JI 

34.3  40.1 

M.5 

57J(I     .M 

1     38.8     IJ^ 

30.85 

.«o 

16.5     1.7 

40.72     .00 

16.5     0.4 

46.46  4.14 

37.3     0-0 

31.4 

57.75  4.it 

40.3  41.4 

30^ 

4.ftl 

18.1  -1.& 

46.79  +^4 

16.9  44.4 

46.51  -.01 

40.1  40.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.               H 

6  Orionig. 

a  Leporif. 

e  Ononis. 

aColomlw.      \\ 

H«an 
Solar 
Dat«. 

11 

RiRht 

Ascension. 

D<H;linatioii 
South. 

Right 
Ascension. 

Declination 
South, 

Right 
Ascension. 

DeoUnatioD 
South. 

J^i^. 

I>MlisSlki|l 

b      ro 

5  26 

-  0  22 

h      m 

5  28 

— n  53 

h     m 

5  30 

O            / 

-   1   15 

h      m 

5  35 

-34   7|1 

(Dec.  30.4) 

36.52  +.05 

34J  -1.8 

4.48  +.03 

49.6  -8.1 

s 
51.13  +.05 

65.3  -1.3 

S 

50.15  +.01 

47.4  -4ll 

Jan.    9.4 

36.54     .00 

35.3     1.1 

4.48  -.08 

51.6     1.9 

51.15  +.01 

66.5    1.8 

50.14  -.W 

50.1    U| 

19.4 

36.52  -.04 

:i6.3     1.0 

4.44     .06 

5.3.5     1.7 

51.14  -.04 

67.6     1.0 

50.07      .09 

52.5   ul 

29.4 

36.46     .06 

37.2    0.8 

4.:)6     .10 

55.0     1.4 

51.08     .06 

68.5    0.8 

49.95     .14 

54.6    U 

Feb.    8.3 

36.37     .11 

37.9    0.6 

4.24     .13 

56.3     1.1 

50.99     .11 

69.3     0.7 

49.80     .18 

56.3    1.5^ 

18.3 

36.24  -.14 

38.5  -«.5 

4.10 -.16 

57.2  -0.8 

50.86  -.14 

69.9  -0.5 

49.60  -.SI 

57.6 -1.1 ' 

28.3 

36.09     .16 

38.8    0.3 

3.92     .18 

67.8    0.4 

50.71     .16 

70.3     0.3 

49.39      JO 

58.4    0c; 

Mar.  10.3 

35.92     .17 

39.0  -0.1 

3.74     .19 

58.1  -0.1 

50.54     .17 

70.5  -0.1 

49.16     .M 

58.8 -4  J 

20.2 

35.75     .10 

39.0  +0.1 

3.55     .18 

58.0  +0.8 

50.37     .17 

70.5  +0.1 

48.92     A 

58.8  44J 

30.2 

35.59     .15 

38.9    0.3 

3.37     .17 

57.6     0.6 

50.21     .16 

70.3    0.3 

48.69     .99 

58,3    •.7 

Apr.     9.2 

35.45  -.13 

38.5  +0.4 

3.20  -.15 

56.9  +0.9 

50.07  -.14 

69.9  40.5 

48.47  -.90 

57.3  +1.1 

19.2 

35.33     .10 

38.0    0.6 

3.06     .18 

55.8     1.8 

49.94     .11 

69.4     0.6 

48.29     .17 

56.0    1.5 

29.1 

35.24     .07 

37.2    0.8 

2.95     .09 

54.5     1.5 

49.85     .07 

68.6    0.8 

48.13     .14 

54.3    i.»j 

May    9.1 

35.19 -.03 

36.3     1.0 

2.88     .05 

52.9     1.7 

49.80  -.03 

67.7     1.0 

48.02     .10 

52.2    8Jj 

19.1 

35.18  +.01 

35.3     1.1 

2.85  -.01 

51.1      1.9 

49.79  +.01 

66.6     1.8 

47,95  -.05 

49.9    93' 

29.0 

35.22  +.0.5 

34.1  +1.3 

2.86  +.04 

49.1   +2.1 

49.82  +.05 

65.4  +1.3 

47.93     .00 

47.3  42.7 

June    8.0 

35.29     .10 

32.8     1.4 

2.92     .08 

46.8     2.2 

49.89     .09 

64.0     1.4 

47.95  +.05 

44.5    2.8 

IH.O 

35.41      .14 

31.3     1.5 

3.02     .12 

44.5     2.3 

50.00     .13 

62.6     1.5 

48.02     .10 

41.6     2.9 

28.0 

35.57     .17 

29.8     1.5 

3.16     .16 

42.2     2.3 

50.15     .17 

61.0     1.6 

48.14     .14 

38.6    2.9 

July     7.9 

35.76     .20 

28.3     1.5 

3.34     .19 

39.9     2.3 

50.34     .80 

59.5     1.6 

48.31     .18 

,35.7    2.8 

17.9 

35.97  +.23 

26.8  +1.5 

3.55  +.22 

37.6  +2.2 

50.55  +.23 

57.9  +1.5 

48.51  +.88 

32.9  49.7 

27.9 

30.22     .25 

25.3     1.4 

3.78     .25 

35.5     2.0 

50.79     .25 

56.5     1.4 

48.74     .25 

30.4     2^ 

An^.    (1.8 

36.48     .27 

24.0     1.2 

4.04      .27 

33.6     1.7 

51.05     .27 

55.1     1.3 

49.01     .38 

28.1     2.1 

IG.8 

36.76     .28 

22.9     1.0 

4.32     .28 

32.0     1.4 

51.33     .28 

53.9     1.1 

49.30     .30 

26.1     1.7 

2G.8 

37.05     .29 

21.9     0.8 

4.61      .29 

30.7     1.0 

51.62     .29 

53.0     0.8 

49.61     .31 

24.6     1.3 

Sept.  :y.s 

37.35  +.30 

21.2  +0.5 

4.91   +.30 

29.9  +0.6 

51.91  +.30 

52.3  +0.5 

49.92  +.32 

23.6  40.8 

ir>.7 

37.65     .30 

20.8  +0.3 

5.21     .30 

29.5  +0.2 

52.21      .30 

51.9  +0.2 

50.25     .33 

23.1  +0.2 

25.7 

37.94     .30 

20.7     0.0 

5.51     .30 

29.5  -0.2 

52.51     .30 

51.8  -0.1 

50.58     .33 

23.2  -0.4 

Oct.     5.7 

38.24     .29 

20.9  -0.3 

5.80     .29 

29.9     0.7 

52.80     .29 

52.0     0.4 

50.90     .38 

23.8     0.9 

15.7 

38.52     .28 

21.4     0.6 

6.09      .28 

30.8     1.1 

53.08     .28 

52.5     0.7 

51.21     .30 

25.0     1.4 

1 

25.r) 

38.79  +.26 

22.2  -0.9 

6.36  +.26 

32.2  -1.5 

53.36  +.26 

53.3  -0.9 

51.50  +.88 

26.6  -1.9 

Nov.     4.6 

39.04     .24 

23.2     i.l 

6.60     .24 

33.8     1.8 

9*3.61     .24 

54.4     1.1 

51.77     .85 

28.8     2  3 

14. f) 

39.27     .22 

24.3     1.2 

6.83     .21 

35.8     2.0 

53.84     .22 

55.6     1.3 

52.01     .82 

31.3     2.6 

21.5 

39.48     .19 

25.6     1.3 

7.03     .18 

37.9     2.2 

,54.05     .19 

57.0     1.4 

52.21     .18 

34.1     2,8 

D^'c.     4.5 

39.65     .16 

27.0     1.4 

7.19     .14 

40.2     2.3 

54.23     .16 

58.4     1.4 

52.37     .14 

37.0     3.0 

14.5 

39.79  +.12 

1     28.4  -1.4 

7.31  +.10 

42.6  -2.3 

54.37  +.12 

59.9  -1.4 

52.49  +.09 

40.0  -3.0 ' 

24.5 

39.88     .08 

29. H     1.3 

7.39     .06 

44.9     2.2 

54.47     .08 

61.3     1.4 

52.56  +.04 

43.0     3.9 

31.4 

39.94  +.0.3 

31.1  -1.2 

7.43  +.01 

47.0  -8.0 

.54.53  +.04 

62.6  -1.3 

52.57  -.01 

45.8  -8.7 , 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ononis. 

y  Orionif. 

22  Caroelop.  (H.) 

/i  Gvininonim. 

Mmd 

SoUr 

DeelLnattoB 
North. 

DeelliMUoo 
North. 

Right 
Aao«n»ioii. 

h      m 

5  49 

DeoUttAtloB 

-h  7*23 

Right 
AnoeiMloii. 

Right 
Aaeeaaioii. 

Right 
AaeeMiloa. 

DMslliiAthm 
North. 

6^  r 

+  14  46 

h      m 
6      7 

+69  21 

6  16 

+22  34 

W5.  30.5) 

• 
27.05  +.07 

20'.'3  -0.9 

8 

32.37  +.09 

58.3  -0.5 

N 

13.01  +.17 

32''»  +9.6 

34.09  +.11 

10.8     0.0 

^n.    9.5 

27.10  4.« 

19.4     0.8 

:».44  +.04 

57.9    0.4 

13.11  +.03 

35.5    9.6 

34.18     .06 

10.9  +0.1 

19.4 

27.11  -.09 

18.7     0.7 

32.46     .00 

57.5    0.3 

1.3.08  -.09 

38.1     9.5 

34.22  +.01 

11.0     0.1 

79A 

27.07     .M 

18.1     0.6 

32.43  -.05 

57.3     0.9 

12.93     .91 

40.4     9.9 

34.21  -.04 

11.1      0.9 

»1i.    8.4 

26.99     .If 

17.7     0.4 

32.36     .09 

57.1     0.9 

12.66     .31 

42.5     1.9 

34.15    .00 

11.3     0.9* 

18.3 

20.88  -.13 

17.3  -0.3 

32.25  -.19 

57.0  -0.1 

12.30  -.40 

44.2  +1.5 

34.04  -.19 

11.5+0.9 

38.3 

26.74     .15 

17.1     0.9 

32.12     .15 

57.0    0.0 

11.86      .47 

45.6     1.1 

33.91     .15 

11.7     0.9 

ir.  10.3 

26.68     .10 

16.9  -0.1 

31.96     .16 

56.9    0.0 

11.  :n    .51 

46.4     0.6 

33.75     .17 

11.9     0.1 

80.3 

26.41     .17 

16.9    0.0 

31.79     .17 

56.9    0.0 

10.85     .59 

46.7  +0.1 

33.68    .17 

12.0  +0.1 1 

30.5 

26.25    .16 

17.0  40.1 

31.62     .16 

57.0    0.0 

10.33     .51 

46.6  -0.4 

33.40     .17 

12.0    0.0 

»r.    9.9 

26.10  -.14 

17.1  +0.9 

31.47 -.14 

57.0  +0.1 

9.83  -.47 

45.9  -0.9 

33.24  -.15 

12.0    0.0 

I9.« 

26.97     .11 

17.4     0.3 

31.34     .19 

57.1     0.1 

9.39    .41 

44.8     1.3 

33.09     .19 

12.0  -0.1 

29.2 

26.87     .M 

17.8    0.4 

31.23     .09 

57.2    0.9 

9.02    .33 

43.3     1.7 

32.98    .10 

11.9    0.1 1 

%j    9.1 

25.81  -.04 

18.3     0.6 

31.16     .05 

57.5    0.9 

8.74     .93 

41.5    9.0 

32.90     .06 

11.8    0.1 ' 

19.1 

25.79     .00 

18.9    0.7 

31.13 -.01 

57.7     0.3 

8.56     .13 

39.3    9.9 

32.86  -.09 

11.7    o.r 

29.1 

26.81  ^.04 

19.7  +0.8 

31.15 +.04 

58.0  +0.3 

8.49  -.09 

37.0  ^.4 

32.86  +.09 

ll.6-o.it 

tie   8.0 

25.87    .08 

20.5    0.9 

31.21     .08 

58.4     0.4 

8.53  +.06 

34.6    9.5 

32.91     .07 

11.5    0.0 1 

18.0 

25.98    .19 

21.4     1.0 

31.30     .19 

58.9    0.5 

8.68     .98 

32.1     9.5 

33.00    .11 

11.6    0.0 

28.0 

26.12    .10 

22.4     1.0 

31.44     .16 

59.4     0.6 

8.94     .31 

29.7    9.4 

33.13    .15 

11.6     0.9 

ly    8.0 

26.30    .19 

23.5    1.0 

31.62    .19 

60.0     0.6 

9.30     .41 

27.4     9.3 

33.30    .19 

11.6+0.11 

17.9 

26.50  •i-.to 

24.5  +1.0 

31.82 +.99 

60.6  +0.6 

9.75  +.49 

25.2  -9.1 

33.60  +.99 

11.6+0.1 

27.9 

26.74     .94 

25.5     1.0 

32.06     .95 

61.2    0.6 

10.29     .57 

23.1     1.9 

33.74     .95 

11.7    0.1^ 

ig.    6.9 

27.00    .90 

26.5    0.9 

32.31     .97 

61.7     0.5 

10.90     .04 

21.4     1.6 

34.00     J7 

11.9    0.1 

16.9 

27.27    .90 

27.3    0.8 

32.59     M 

62.3    0.5 

11.57     .70 

19.9     1.3 

34.28     .99 

12.0  +0.1 ' 

26.8 

27.56     .99 

28.0     0.6 

32.88     .30 

62.7     0.4 

12.29     .74 

18.7     1.0 

34.68    .31 

12.0    0.0 

pi.    5.8 

27.85  •|..ao 

28.5  +0.4 

3.3.19 +.31 

6.3.0  +0.9 

13.05  +.77 

17.8  -0.7 

34.89 +.39 

12.0    0.0 

15.8 

28.16    .30 

28.8  +0.9 

33.49     .31 

63.2  +0.1 
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41.99     .16 

57.0 

9.0 

15.70     ,lfl 

33.0     3J 

21.48     .18 

22.4    M 

19.5 ; 

r^m     .16 

411.1      0.& 

42.13     .12 

59.7 

9,i 

15.90  +.« 

36.2     3.9 

21.65     .15 

22,0    iLfi 

?!i,n 

57.12 +J3 

OI.fi  -o.r> 

42.23  ^-M 

6l.8+fl,i 

15.94  -.61 

39.4  +3.1J 

21.79  +.19 

21.5  +#.i[ 

Jmiu^  ar. 

57.'^a:i     ,M 

<Ja,0      0.4 

12.30     .0.S 

63.9 

5.1 

15.87     .11 

42,0     3.1 

2i.JM)      ,09 

21.0    0.5 

rH.4 

fM.ni     .a^ 

i>2.4    0.4 

42.31  +.02 

66.0 

2.0 

15.71      «t 

4.'>.0      2.9 

21.97      .Of. 

20.4     o,i 

'^A 

57. :h  +,W 

(>2.N     0.3 

42.34  -.02 

G9.0 

1.9 

15.46     ,30 

48.4      2.G 

2-2.01   +.03 

19.9     OJ 

July   a4 

57.;h  -m 

03.1     o.:i 

42.30     .05 

09.8 

J. 7 

15,19     .08 

rtO.9     9,3 

;  22.01  -.09 

1U.4     0,5 

la-i 

57.211  -.06 

63,3  -0.2 

42.23  -.m 

71.3 

+1.4 

14.70  ^,4ft 

53.0  +1.9 

21.97  -.05 

ilK«  +oi- 

28.3 

57.22     .Ofl 

63.4  -O.I 

42.13     .13 

72.6 

1.1 

14.21      .51 

54,6     1.4 

21.91     .« 

J8X    i.4 

A«g-    7.3 

57.10     .12 

03.5     0.0 

42.00    .M 

73.6 

O.fi 

13.67     .56 

ri5.8     0.9 

21.81     .11 

18.2    aj 

17.:! 

5n.i>7     .15 

03.5  +<».i 

41.84     JB 

74,3 

0.5 

13.08     .60 

56.5  +0.4 

21.69     ,13 

17.9    W 

^^3 

56.^1      .Ifi 

03.:!     0.2 

4!. 07     .17 

74,7 

+0,S 

12.47     ,62 

56,7  -O.l 

21.54     .14 

17.7     M 

Kfll>t.    6.2 

rt(im  -,n 

03.0  +o.a 

41.49 -,J« 

74.7 

-0,1 

11.84  -,e3 

56.3  ^.6 

21.3*)  ^,15 

17,4  40.9 

in.2 

TiC.IHt      .Id 

02.7     0,1 

41.31      A% 

74.4 

0.5 

11.21      .61 

5.-1.4     l.l 

21.24     ,15 

(7,3  +^.| 

2<1,2 

56,:J2     .ir. 

62.2    0.:. 

41.13     .17 

73.8 

0.8 

10.01      .58 

54.1      1,6 

21.09     .14 

17,2    0.# 

Ort.     C.I 

54;.  18     .12 

61.7     O.ft 

40.9?     M 

72.8 

1.2 

10.05     .64 

52.2    a.1 

20.90     .19 1 

17.2  -0.1 

in/1 

rvn.08    .m 

CI.2     OS 

mM\     .11 

71,4 

1.5 

9.54     .47 

49,9    9.5 

20.85     .09 

17.3     aj 

WJ 

5f;.oi  -.0^ 

G0.7  +0.& 

40,75  -.07 

69.8 

*1.8 

9.10  ^.m 

47,1  -9.9 

20.78  -.05 

17.0  -0  u 

Nnv.    5.1 

55.!m+.(}l 

60.2     0.4 

40.70  -.OH 

67.8 

2.1 

8.76     .,10 

44.0    a,.i 

20.75  -.01 

18.0      OJ^; 

'             15,0 

56.02     .06 

59.9     0.3 

40.09  +.og 

65.5 

2.4 

8.51     .19 

40.6     a.,** 

20.77  +,0fi 

ia5   o.i! 

35.0 

5G.1I      .n 

59.6  +o.a 

40.74     .07 

63,0 

9.6 

8.38  -.OS 

30.9     3.7 

20.84     .10 

19.2     D.6 

Dte.     5.0 

50.25     ,17 

59.5     0.0 

40,83     .13 

60,4 

9,7! 

8.36  +,M 

33.2     3.8 

20.96     .14 

20,0    1,0 

l.-..n 

50.45  +,» 

59,6  -0.9 

40.08  +.17 

57.0 -a J 

8.46  +.16 

29,4 -3  J 

21.13  +.19 

21.1  "1,1 

24.^1 

5llti0     ,36 

59.N     ft.4 

41J7     .21 

54.9 

3.8 

%m   M 

25.7     3.6 

21.34     .S3 

22.2     1,9 

34.1* 

5fil»7  +.30 

00.3  *0.5 

41.41   +.25 

52.1 

-2.7 

9.02  +.39 

22.2  -3.3 

21,59 +,96 

23.4  -L3 
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APPABENT  PLACRH  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Ik 

1 

aTrianguli 

Aimtralit. 

If  llerculin. 

«Oph 

iiichi. 

f  Vnm  MiDorio. 

^M      MeM 

^ 

VmU. 

RiKbt 
AnceoMlon. 

h      m 

16  37 

I»Mrlin»llnn 
South. 

-6ft  49 

RifCbt 
Ai»c«nMion. 

IVel  illation 
North. 

Rleht 

AftcrnMlon. 

I>««UnAlioii 
North. 

Rlxbt 

Amrmmlon. 

h      m 
16   56 

I>«icllnAllon 
North. 

b      in 

16  39 

+  39*    6 

h      m 

16  M 

+  9*:« 

-hft2'  12 

J 

(Dfw.  30.9) 

n 
22.34  +.r.6 

54.4  +1.8 

n 
14.15  +.93 

71.5  -3.9 

n 
37.62  +.99 

13.8  -9.9 

n 
42.H:|  4.50 

24.0  -3.4 

J 

J«D.    9.9 

22.95     .65 

52.8     1.4 

14.40     .97 

68.3     3.0 

37.86     .95 

M.7     9.1 

43.49      .79 

20.7     3  1 

19.8 

23.63     .71 

51.6     1.0 

14.70     .31 

6.5.5    9.7 

38.12     .97 

9.6     1.9 

41.42   l.Of. 

17.7     9.8 

: 

29.8 

24.37     .76 

.^0.8     0.6 

1.5.02     .33 

63.0     9.9 

3H.40     .99 

7.7     1.7 

4.5..59   !.9T 

1.5.2     9.3 

- 

Feb.    8.8 

25.15     .78 

50.4  +0.9 

I5.:W?     .35 

61.0     1.7 

:W.70     .30 

6.1      1.4 

46.96   1.44 

13.2     1.7 

_j 

18.8 

25.94  +.80 

50.5  -0.9 

15.71  +.36 

.59.6  -1.9 

39.01  +.31 

4.8-1.1 

48.47fl.55 

11.7  -1.1 

— 

88.7 

26.74     .79 

50.9     0.6 

16.07     .35 

.58.7  -0.6 

39.32     .31 

3.9    0.7 

.50.05   1.60 

11.0-6.4 

m 

M»r.  10.7 

27..'i3     .77 

51.7     1.0 

16.42     .34 

58.4     0.0 

39.62     .30 

3.4  -0.3 

51.66   US 

10.9  +6.9 

m 

20.7 

28.28     .74 

52.9     1.3 

16.76     JB 

.58.8  +0.6 

:)9.92     .99 

3.2  +0.1 

.53.23    IM 

11.4     0.8 

~  ■ 

30.7 

29.01     .70 

54.4     1.6 

17.08     .30 

59.7     1.9 

40.20     .97 

3.5     0.4 

54.70   1.40 

12.6     1.4 

Apr.    9.6 

29.68  +.65 

56.2  -1.9 

17.37  +.98 

61.2  +1.7 

40.46  +.96 

4.1  +6.6 

.56.02+1.93 

14.3  +9.0 

19.6 

30..30     .58 

,'>8.3    9.9 

17.63     .94 

63.1     9.1 

40.71     .94 

.5.0     i.i 

.57.16   1.09 

16.5     9.4 

29.6 

30.85     .51 

60.6    9.4 

17.86     .91 

65.3     9.4 

40.94     .91 

6.2     1.3 

.58.06     .77 

19.1      9.6 

M»y    9.n 

31.33     .44 

63.0     9.5 

18.05    .17 

67.9    9.6 

41.14     .18 

7.6     1.5 

.58.70     iil 

22.0     3,6 

19.5 

31.72     .35 

65.6     9.6 

18.20     .13 

70.6    9.7 

41.31     .16 

9.2     1.6 

.5'».08  +.93 

2.5.1      3.1 

29.r» 

32.03  +.96 

68.2  -9.6 

18.30  +.08 

73.4  +9.8 

41.45  +  13 

lO.H  ♦l.T 

.59.17  -.06 

28.3  +3.9 

J  out)  8.r» 

32.24     .16 

70.9     9.6 

18.37  +.04 

7r».3     9.7 

41. .56     .00 

12.5     1.7 

.5H.1W     .33 

31.5     3.1 

18.4 

32.35  +.06 

73.4     9.5 

ISM     .00 

79.0     9.6 

41.63     .06 

14.2     1.6 

.58.51      .60 

34.6     3.0 

28.4 

32.36  -.64 

75.9    9.4 

18.36  -.05 

.81.5    9.4 

41.67 +.09 

1.5.7     1.5 

57.79     J& 

,37.5     9.8 

July    8.4 

32.28     .14 

78.2    9.9 

18.29     .09 

a3.9     9.9 

41.67  -.09 

17.2     1.4 

56.82   1.08 

40.1      9.5 

18.4 

32.09  -.93 

80.2  -1.9 

18.18 -.13 

a5.9  +1.9 

41.63  -.05 

18.5  +1.9 

.V>.6,3-I.« 

42.4  +9.1 

28.3 

31.81     .31 

82.0     1.5 

18.03     .16 

87.6     1.5 

41. .56     .08 

19.6     1.0 

.54.25   1.46 

44.2     1.7 

Ang.    7.3 

31.47     .36 

8:1.3     1.9 

17.85     .10 

88.9     1.1 

41.46     .11 

20.5    0.8 

52.71    1.60 

45.7     1.9 

17.3 

31.05     .44 

84.3    0.7 

17.64     .99 

8i).8     0.7 

41.34     .14 

21.2    0.6 

51.04   1.71 

46.7     0.7 

27.2 

30.59     .47 

84.8  -0.9 

17.41     .94 

90.3  +0.3 

41.19     .15 

21.7     0.4 

49.29   1.78 

47.2  +0.9 

Sept    6.2 

.30.10 -.49 

84.8  +0.9 

17.17 -.94 

90.4  -6.9 

41.03  -.16 

22.0  fO.i 

47.48-1.81 

47.2  -tJ 

16.2 

29.61     .48 

84.3    0.7 

16.93     .94 

90.0     0.6 

40.86     .17 

22.0  -O.I 

4.5.66  1.81 

46.6     OJI ' 

28.2 

29.14     .e 

83.4     1.9 

16.69     .93 

89.1     1.1 

40.69     .16 

21.7    0.4 

43.87   1.76 

4.5.6     1.3* 

Oct.     6.1 

28.72    .30 

82.0     1.6 

16.47     .91 

87.8     1.5 

40..54     .14 

21.2    0.7 

42.15  1.66 

44.1      I.7| 

16.1 

28.37     .31 

80.3     1.9 

16.28    .17 

86.1     1.0 

40.41     .11 

20.4     0.9 

40.54    1.53 

42.2    9.9 

1 

26.1 

28.10  -.91 

78.2  +9.9 

16.12  -.13 

83.9-9.3 

40.31  -.08 

19.3  -1.9 

39.09-1.35 

1 
39.8  -9.6 

Nov.   r..i 

27.94  -.10 

75.8     9.4 

16.01     .06 

81.4     9.7 

40.25  -.04 

IH.O     1.4 

37.83   1.14 

.37.0     9.9 

ir>.o 

27.91  +.09 

73.3    9.5 

15.95  -.03 

78.6    3.0 

40.24  +.01 

16.5     1.7 

36.81      .89 

33.9     3.9* 

25.0 

97.99    .15 

70.8    9.4 

15.95  +.03 

75.5    3.9 

40.27     .06 

14.7     1.9 

36.06     .61 

30.5     3.4  i 

fleo.     5.0 

98.91     .98 

68.3     9.4 

16.01     .09 

72.2     3.3 

40..35    .10 

12.7     9.0 

35.,59  -Jl 

97.0     3.5 

j 

14.9 

28.55  +.40 

65.9+9.9 

16.13  +.15 

68.8  -3.4 

40.48  +.15 

10.7  -9,1 

.^5.44     .09 

23.4  -3.6 

94.9 

99.00    .61 

63.8    9.0 

16.31     .90 

65.5     3.3 

40.65     .10 

8.5    9.9 

3.5.60  +  JI 

19.8     3.5, 

34.9 

99.56+ JO 

62.0  +1.7 

16.53  +.95 

62.2  -3.1 

40.H7  +.93 

6.3  -9.9 

36.06  +.« 

16.4  -3J| 

848 


FIXED  STABS,  1894. 


APPABENT  PLAGES  FOB  THE  UPFEB  TRANSIT  AT  WASHISCrrON.                ■ 

Mmm 

8ol»r 
Date. 

d  Hereulis.    ^ 

a>  Heraalit. 

^OpbiiMiii. 

^DiMou..  n 

BIffht 
AMMMkni. 

DMllMtioii 

Rifcht 

AWMMSlOB. 

DMliMtiOB 

NvHk, 

K^^^L. 

*iitt. 

▲JS2L 

■^ 

h        IM 

16  57 

+33  42 

Il        III 

17    9 

+14  ad 

h     n 

17  19 

-24    4 

17  28 

+58  88 

(Deo.  30.9) 

• 
39.97  4.91 

65/J  -a.9 

47!35  4.98 

89.7-9.4 

58.04  43S 

45!!3-^.9 

0J5  +.n 

33L5-U 

Jan.    9.9 

40.80     Sb 

68.3    9.9 

47.57     .99 

87.3    9.3 

58.89    .97 

45.6    9.9 

^M      JH 

30.0  U 

19.9 

40.47     M 

&9.5    9.9 

47.89     .98 

95.1    9.1 

58.58    .99 

46.0    9.4 

0.82    m 

96.6  U 

».8 

40.77     Jl 

67.0    9.3 

48.10    .98 

83.1     1.9 

58.88    .99 

46.4    9.5 

0.94     JH 

933   9J 

Feb.    8.8 

41.08    .as 

54.9     1.8 

48.39    .39 

91.4     1.5 

53.91     .99 

46.9    9  5 

1.30      .97 

91.4   U 

18.8 

41.48  4.94 

5:^.4  -1 J 

48.69  4.31 

80.1  -1.9 

63.55  4.94 

47.4-9.5 

1.09  4-.99 

19.6 -IJ 

%.8 

41.76     .94 

58.4    9.7 

49.00    .91 

19.0    9.6 

53.89    .94 

47.9    9.5 

9.09     .41 

laS   9J 

M»r.  10.7 

48.09    .as 

58.0  -^.1 

49.30    .39 

18.5  -^.3 

54.83    .94 

48.3    9.4 

9.61      .99 

17.7 -9J 

80.7 

48.48    .Si 

68.1  49.4 

49.60    .99 

18.4  49.1 

54.56    .99 

48.7    9.9 

9.93     .41 

17.7  49.4 

30.7 

48.73    .39 

68.8    1.9 

49.89    J8 

18.7    9.5 

54.89    .99 

49.0    9.9 

3.33     .99 

I&4    IJ 

Apr.    9.6 

43.08  f  99 

54.1  41.5 

50.17  4.97 

19.4  49.9 

55.91  4.91 

49.3  -9.9 

3.71  +.17 

19.7  4IJ 

19.6 

43.89     .95 

55.8     1.9 

50.43     .99 

80.5     1.9 

55.51     .99 

49.4    93 

4.06     M 

9li^    9.1 

89.6 

43.58     .99 

57.8    9.9 

50.66     .99 

81.9    1.5 

55.79    .97 

49.6    9.1 

4.38     jm 

93.8    U 

May    9.6 

4.3.73     .19 

60.8    9.5 

50.88     .98 

83.6     1.7 

56.05    .95 

49.7    9.1 

4.65     JH 

96.5    99 

19.5 

43.90     .15 

68.7    9.9 

51.06     .17 

85.4     1.6 

56.88    .91 

49.8    9.1 

4.86     .19 

99.5    3.1 

89.5 

44.03  +.11 

65.4  49.7 

51.88  4.14 

87.3  41.9 

56.48  4.18 

49.9  -0.1 

5.03  4.14 

38.7  43J 

June   8.5 

44.18     .07 

68.1     9.7 

51.34     .10 

8«».3     9.0 

56.64     .15 

50.1     0.1 

5.14      .06 

35.9    3.S' 

18.5 

44.17  4.03 

70.8     9.6 

51.48     .07 

31.8     1.9 

56.77     .11 

50.8    0.9 

5.19  4-.98 

:i9.i    3.1' 

88.4 

44.17-09 

73.3     9.4 

51.47  4.09 

33.1     1.8 

56.86    .07 

50.4     0.9 

5.17  -.04 

48.8    3J 

July    8.4 

44.14     .06 

75.6    9.9 

51.48 -.01 

34.9     1.7 

56.91  4.03 

50.6     0.9 

5.10     .10 

45.1    9J 

18.4 

44.06  -.10 

77.7  41.9 

51.45  -.06 

36.4  41.5 

56.91  -.09 

50.8  -0.9 

4.97  -.19 

47.849.5 

88.3 

43.94     .13 

79.5     1.6 

51.39     .06 

,37.8     1.9 

56.88     .06 

50.9     0.9 

4.79     .91 

50.1     SJ 

Auk.    7.3 

43.79     .16 

81.0     1.3 

51.89     .11 

38.9     0.9 

56.80     .09 

51.1     9.1 

4.56     .95 

58.1     1.8 

17.3 

43.61      .19 

88.0    0.9 

51.16     .14 

39.8    0.7 

56.69     .19 

51.8-0.1 

4.89     .99 

53.7    U 

87.3 

43.41      .91 

88.7     0.5 

51.01     .16 

40.4     0.5 

56.55     .15 

51.8    0.0 

3.98     .99 

.54.8    4.9 

Sept.    6.8 

43.19 -.99 

83.0  40.1 

50.84  -.17 

40.8  40.9 

56.39  -.16 

51.8  40.1 

3.65  -.94 

55.4  44.4 

16.8 

48.97     .99 

88.8  -0.4 

50.66     .18 

40.8  -0.1 

56.88     .17 

51.1     9.1 

3.30     .95 

55.5  -0.1 

86.8 

48.74     .91 

88.8    0.8 

50.49     .17 

40.6     0.4 

56.05     .17 

51.0     0.9 

8.95     .34 

55.1     Of 

Oct.     6.8 

42.54     .90 

81.8    1.9 

50.38     .15 

40.0     0.7 

55.89     .15 

50.7     0.9 

8.61     .33 

54.8     1.1: 

16.1 

48.35     .17 

79.8     1.6 

50.18     .13 

39.8     1.0 

65.75     .19 

50.5     0.3 

8.30     .30 

58.8     IJ 

86.1 

48.80  -.13 

78.0  -9.0 

50.06  -.10 

38.0  -1.3 

56.64  -.09 

50.8  40.3 

8.08  -.96 

50.9-9.1 

Nov.    5.1 

48.09     .09 

75.7     9.4 

49.99     .06 

36.6     1.6 

55.57  -.05 

49.9    0.3 

1.79     .91 

48.6    9.5 

15.0 

48.08  -.04 

73.8     9.7 

49.95  -.01 

34.9     1.8 

55.55     .00 

49.6    0.9 

1.61      .15 

45.9    9.9 

85.0 

48.01  4.09 

70.4     9.9 

49.96  4.04 

38.9     9.0 
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APP^BENT  FUICES  FOR  TUIS  UPPER  TRAMSIT  AT  WASHINGTON. 
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APPROXIMATK  NOBTH  POLAR  DISTANCfiS  AND  APPARENT  RIOUT  ASCENSIONS, 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPROXIMATK  NORTH  POLAR  DI8TANCES  AND  APPARENT  RIQUT  A8CKN8ION8, 

FOR  THE  UPPER  TRANSIT  OF  WA8HINQTON. 
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APPROXIMATE  NOBTH  POLAR  DISTANCES  AND  APPAEEMT  BIGHT  ASCKHBIOilt    B 
FOR  THE  UPPER  TRANSIT  AT  WASHUGTOH.                                 ■ 
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APPKOXIMATK  NOBTII  POLAR  DISTANCES  AND  APPAEKNT  BIGHT  A8CKN8IOM8, 
FOB  THE  UPPER  TBAN8IT  AT  WASHINOTON. 
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AF.IO.a 
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APPROXIMATK  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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61.40  49.05 
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APPROXIMATE  NORTH  POLAR  DISTANCES  AND  APPARENT  RIGHT  ASCENSIONS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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16.19   -.16 

18.55   -.14 
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APPROXIMATE  NOBTH  POLAB  DI8TAKCE8  AHD  APPASENT  RIGHT  ASOBHSIMI, 
FOR  THE  UPPER  TRANSIT  AT  WAgHINGTON. 
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FOR  WASHINGTON  MKAN  AND  APPARKNT  NOON. 
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15  33.45     16  13,6^! 

tirt.43 

1531  I1.ti6 

M 

|Sj9l5je 

43,&3 

1II33IL6 

17 

i«,n»l    mn 

1533.IIS|    I6l3.ff9 

m,U\ 

1  15  35    ^31  ' 

IS 

16  93  51.97 

4%^ 

-I8  37  3K6 

tl4 

ie.997    -r.#« 

-15  |3.0r      16  13.10 

l>|,*»5 

15  39    4.77 

1           '» 

1527  r^.  45 

56,95 

-18  53  30,1* 

31.5 

It.Ul 

-a>.iT| 

-15    3.00 

16  I3.:t0 

6H.T6 

15  13    l,:i:i 

I  iUM lat«rT«l  of  wiitU— %er  hawibj;  moruliaa.  Mbtraot  f.lii  from  ibe  •uteco*!  ial«r % *1. 
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1                        FOB  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date, 

Apparetit 
DecUiulloiL 

,  MoOnn. 

Sqiutl«a 
of  Time 

Apuaroai 

diHii«ier 
Appareal 

Time  or 
KtiukI. 

!^ 

Meui  No«n* 

A  pp. 
Aoonr 

If  0*11  JHooti. 

App. 

Nav.16 

b     lU      B 

I5  37  5£).4r> 

&6.S5 

-1652  36.8 

2l"5 

*       1       14 
10.333    -37,07 

-f5    2.00 

l4  13.30 

68.76 

la  < 

17 

15  32   7.86^     TiM\ 

19    7  10.5! 

),5 

]0.36g        3Q.93 

I4  50J5 

16  1X50 

68.83 

15 

IB 

15  3G  J7J3 

14,58 

19  21  29.7 

2L0 

10.403       d&M 

14  37.45 

16  ia.70 

68.99 

15  j 

lU 

15  40  27.2:1 

24.72 

19  35  28.0 

19.7 

1P.438;     34.49 

14  23.9 1 

16  }2M9 

69.10 

l;i . 

90 

l5  44:)dJ8 

35.7  J 

19  43  65.1 

57.2 

io.4;a      33.«0, 

1 

14    0.52 

16  14.08 

69.21 

1 5  1 

21 

IbASidm 

47,53 

-20    2  30,7 

I3.0' 

1 

-i3  54.32 

m  14,27 

6U,:t2 

16 

a-i 

I5  5:i    2.54 

0.15 

20  15  14.2 

7.0 

10,541        31.77 

13  38.39 

16  I4,45» 

60.43 

16 

*n 

15  57  15,94 

13.56 

20  27  45,6 

38.7 

10,574       30.83 

13  21.45 

JO  14.63 

69_53 

16 

24 

10    130J2 

27.82 

20  39  54.2 

47.6 

10.e07       99.ff7 

13    3.8;i 

16  14.30 

6R,e4 

16 

2fx 

16    5  45.08 

42.32 

20  51  3D.7 

33.5 

10,639       90.91 

12  45.43 

16  14.98 

69.75 

16 

'J6 

16  i>mM 

58.58 

-21    2  61. a 

56.0 

10.670 

-S7.S3 

-12  26.28 

I6  15J5 

69.85 

IG 

27 

10  14  I7,*'» 

15,00 

21  13  60.0 

54.7 

10.700 

36  93 

12    6,39 

16  15.31 

69.95 

1  16 

^i5 

\c  \HM.n 

32.:il 

21  24  34.4 

29.3 

10.739 

35.31 

I  \  45.78 

16  15.47 

70.04  j 

iO 

ai* 

IG  a^i  5^.27 

5ff.22 

21  34  44,2 

39.4 

10.756 

94.86 

U  24.47 

16  15.6:1 

70.14 

J6 

ao 

162"  I0.7B 

6.80 

21  44  29.3 

24,0 

tD.7b5 

^,&d 

11    3.51 

IC  15,79 

70.23 

16 

1>*HJ»      1 

t{;iu  ^i<X!>6 

28.04 

-21  53  49.5 

45,4 

10.«»U 

-MM 

-10  39.01 

16  15.95 

70-311 

16 

tj 

lU  35  40,74 

47.80 

22    2  44.3 

40.5 

1 0.1336 

31.75 

10  I6.6H 

16  16.10 

70.40 

16 

*s 

IU40  10.11 

8,33 

2^i  11  13.4 

10.1 

10.861 

to.6a 

9  52,85 

16  16.25 

70.48 

16 

4 

16  44aLO(; 

tiS»,34 

^^  10  tG,8 

13.7 

1D,!J84 

lO.tiO 

9  28.47 

16  16.40 

70-55 

16 

5 

16  4H  52.54 

50.00 

y2%5J.i 

51/J 

jo.oua 

J  3,50 

9    3.54 

16  16.54 

70.62 

16 

4^ 

ni5:i  14.54 

12.07 

^22  :H    5.2 

2.0 

W.INS 

-17.40 

-  8  38.09 

16  16.68 

70.69 

17 

7 

1  n  TiT  37.04 

35.54 

22  4U  40.7 

47.4 

I0,M7|       l€.L$0 

8  12.10 

10  lti.8l 

70.70 

17 

n 

17     J  CO.UO 

58.57 

2-J47    7.6 

5.U 

lO.UGfl:       lA.lil 

7  45,75 

10  10.94 

7U,83 

17 

\\ 

17  *i^J:i.:tiJ 

'J-iJJl 

'*•*  52  5?^.6 

5t>.8 

io.«»6:i 

N.tJti 

7  18.01 

10  17.00 

70,89 

17 

U) 

17  in  4r,iiJ 

45.:  13 

itl  58  2*2.4 

20.H 

io.»»y 

h>.!J3 

tl.'i  1.66 

16  17.17 

70.04 

17 

It 

17  15  ii;*H 

lo.ai 

-23    3  lihO 

17.8 

lUrtia     -M.7!l 

-  ti  2J.t^J 

10  17.28 

70.iH> 

17' 

li 

17  ii»au.iM    :i4.Hri 

2:1    7  48/J 

47.3 

1 1  .im '    m.G4 

ri;i6.02 

10  17.38 

7I.(»4 

17  ' 

\'i 

i7u;iiJ0.83 

5!*.H;!, 

2:1 1 1  sn.o 

49.1 

11.U4U         9A'J 

5  27.08 

\G  IT.4d 

71.09 

17' 

II 

l7  2f^*iG.(Vi 

*i5.ia 

2:t  I.'j24J 

23.1 

11.055          a.34 

4  50JH 

10  17.57 

71.13 

17: 

ITi 

17  :t'irii,4i> 

5U.tJ7 

2:t  lri3U.:J 

20.8 

ii.mi«      7je 

4  30.11 

10  17.06 

71. Hi 

1 1  > 

k; 

I7:IT  17/i^,'      10.411, 

-2:121     8.7 

8.3 

11.070  '  -  AM 

-  4    0.93 

10  17.73 

71.10 

17 

IT 

17  tl  4:iJlil    4iSr* 

23  23  lO.I 

18.7 

n,UitH       4.tf;i 

3  31.53 

16  17.80 

7  1,21 

17  ^ 

[H 

17  4t!    iKlllJ 

8.74 

23  25     1.4 

1.2 

u.uui       u.etd 

3    1.04 

16  17.87 

7  1 .2:i 

17 

lU 

t7riOyrK5i* 

35.11 

2:120  15.5 

15.4 

w.rnie^     ti.:^ 

2  32.2i> 

Hi  17.03 

7L2.-1 

1 7  1 

*ii> 

17  5:^    2,0-i 

1.03 

23  27     l.a 

1.3 

M.ioj|      t,:{:j 

2    2.34 

10  17.90 

71.20 

17  i 

LM 

I7  51iai^,5;i 

tiJ^/^r* 

^23  27  18.0 

I8.1J 

ILI05'  -  0,1.^ 

*   1  32.3H 

10  IH.04 

7L2<; 

\^ 

**'j , 

irt  ^rirt.o:* 

54J.M 

23  27    8.:^ 

H.3 

11,107    4  t.o:i 

1     2.35 

10  18310 

71,27 

18 

t*:i 

\f^    f4L*l,07 

2I.51J 

23  26  2IK3 

2!U 

11.1071       ±\il 

U  32.3t 

16  lir^.14 

7  1 ,27 

IH 

*^i 

IS  lti4a*J4 

48.24 

23  25  21.9 

21,0 

Mj<jf»       a,3!J 

-  0    2,30 

10  18,18 

7l.2<i 

18  1 

'iri 

H  17  11.75 

14.8  J 

23  23  40.2 

-10.2 

j    Ujm         4,.'i7 

+  0  27.67 

10  18.21 

7i.25| 

18  1 

lifi 

11^:^1  41. If) 

il;\.^ 

-23  21  42,3 

42.3 

TI.IW     +  0,75 

+   (1  .'■17.53 

10  1H.24 

7 1.2:1 

18*. 

21 

JH12U    7.1:^ 

7.7'J 

23  10  10,2 

lO.I 

>LQ9I  .      fi.a:^ 

1  27.25 

10  18.27 

7f.2i 

18; 

I         aj^ 

i8:i(j:j:t..^4 

;i3,!i*i 

23  IG  10.0 

OJ 

11. (Kl          §.10 

1  50.fi  1 

10  18.29 

71.18 

}S\ 

'ii^ 

liSJ  rilJ.44 

sojm 

23  12  41,7 

4L3 

11.074'        0,3G 

2  20.10 

16  18.31 

71.15 

18: 

:t(i 

1 

23    H45.i 

4i.O 

11.0(^3 1      UI.4J 

2  55.26 

10  18.33 

71.12     is: 

:\\ 

18  41  Ml. 44    it],m 

'23     121,1 

20.,-< 

ILOLjitl     +IJ..V1 

+  :t  24.07 

16  18,34  1 

71.08:    184 

:i2 

H4ri  1.1. iiO 

1  n/j:i 

^22  50  21l.fi 

2^-8 

it.o;*r^ 

f  U*,7:i 

+  3  52.57 

16  18,35  1 

7Lfl4| 

18  1 

2iorK. — For  mouu  time  inUiivalol  acmvdvameVer  vv\aft\\iVL^viv^t\»\\Atv,^w\iV\AK,\,Ni*.VA  ^;voai.  the  sidereal  intervt 
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JlT  rKJtNm T  or  MUON'8  CEHTBK  0V£E  TUK  UEEIDUK  or  WASUIHGTOK. 
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If^-anTltitp^ 
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t  liiHtf 
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thtdiiialliMi 

llld,Tt»« 

llarlMatA] 
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~  Km 

IH 

K     Dl        « 

« 

«     f     t* 

4* 

1 

t       u       1 

1     ti 

r»n.   1 

WtEMfi 

l.tit 

l3i75LI3 

in.!* 

-21  22  57,0 

WHM 

66,15 

i4  5h0 

54  93.6 

II.      s. 

*i 

•it   HVM 

9,01  A 

ID    !)    6.74 

131  ,e» 

-24  53   2.5 

-«i.i 

07.40 

14  40,4 

54    6,4 

u.    s. 

:i 

n    ri.78 

t^tm 

17    2  37*52 

imit 

-27  13  39,7 

-iSu 

68.78 

14  44.0 

53  57,7 

n.N. 

4 

ti  :41M 

9.II& 

17  57  44413 

i».M 

-a8l520,(* 

-31.1 

60.44 

14  43.fi 

ra  55.6 

ILN. 

5 

'i3  4HM 

4.131 

I4  5:il9,rft7 

138,37 

-27  53    1-8 

4 111,1 1 

60,** 

14  44.6 

53  59.3 

11.  N. 

7 

0  38.1)5 

flXITfl 

19  48   2fiO 

134.71 

-20    746,7 

4311 .1 

6^25 

14  46.9 

51    6.5 

1.      N. 

H 

1  27.70 

L9S4 

2€40  52.3lf 

lW,i& 

-23   6  36JI 

»l.i 

mjm 

14  50.11 

54  22.U 

i.      N.S. 

U 

%  lija 

I.BM 

21  31  2Ki>6 

131,34 

-l*J   0  35,2 

m.i 

05.311 

14  541.3 

54  42.4 

1.           S. 

10 

2  iM.:t7 

LSM 

22  lU  40,72 

II8.4S 

-14    22!U 

7W.4 

01.10 

15    3.0 

ri5    7.4 

1.         s. 

11 

J  ii.at» 

!.?«> 

^    627,02 

115.77 

-I:i25ll,<) 

ail,! 

03.311 

16  11,4 

55  38,3 

1.         s. 

VI 

4  2:t<9a 

I.T» 

2352:in,2ti 

n£.74 

-  2  21   8.n 

4«Ki,3 

63,46 

I5  2I,S 

5^15.4 

1.        s. 

in 

n  6,ffii 

1  FIA 

0  3!*2!P,H7 

Il9.0t 

4  :i.57    4J 

»1.9 

64,41 

15  3:1.1 

,56  58.3 

1.         s. 

11 

fi  fiO.ri:! 

I.S90 

I2H  22,02 

l«,9t 

IOI5ILJ4 

»1.3 

66.35 

15  46.3 

.%7  46,5 

1.         s. 

ITi 

6  :fjiJti 

'1.106 

22iMa27 

im.m 

11115  21. i> 

«5«.4 

611,12 

10    0.3 

58  37.6 

1.           8. 

Itl 

7  :pi^\ 

'1.343 

3  18  13.411 

laO.iT 

21  :U  41,11 

imA 

72.eai 

16  14.1 

511  W,6 

1.           S. 

17 

i  :iL7l 

a,5ll7 

42l3l,4r> 

I6&.4A 

4*^131155.3 

44n> 

70.32 

16  26,0 

66  14,5 

1.        s. 

Irt 

u:ui.** 

3,77a 

r>3fl  12,70 

171,71 

*iS5    0    1.3 

4lli.3 

7K-UI 

I6  36«2 

lilt  40  8 

1.      N. 

Itr 

Ill  1X74 

9<irA 

1141  4aoi 

171,47 

m    7  30.7 

>1S7.4 

711.45 

1641.3 

61    8.3 

I.      N. 

'i(i 

11  Till.i^ 

9.foa 

7ri22<i.3l 

179.31 

2r>:i<i27.3 

-«S.3 

77.74 

16  40.!l 

61    7  J 

1.      N. 

:!l 

t*i  r»*i.r**i 

9,«» 

8  Tirt  411.37 

1^.01 

21 4:i  :i:i.3 

-7«i.a 

74.58 

1635.0 

60  45,4 

II.  N.  K. 

Ifi 

rMturi 

V.tMI 

11ij£l3:tj:i 

144.:^ 

410  10  24.2 

-113.1 

7I,1N» 

16  24.3 

60    5,11 

II.      S. 

lit! 

II  in.rifi 

9MA 

|0rt4rHH!r 

16.09 

!» 46  42.0 

-«».« 

liHjK'i 

16  16.1 

5(1  I2.!l 

II.      s. 

'ii 

ITi  *#7.Ki 

i.WM 

n4l^2Ll»H 

IM.67 

+  :i  5:ni.2 

-r«i9.1 

65.iri 

15  54  J 

58  I4.!l 

II.     s. 

25 

111  i%m 

Ml^ 

i2a%i2jKri 

190.I4 

-  320  34.** 

-«ie.7 

61.71 

15  37,6 

57  14,6 

II.     s. 

*ii> 

ifi  riii/i7 

].»lft 

1322:17.12 

llt.M 

-  tM2    3.0 

^Wl.4 

64,47 

15  218 

56  m2 

II.     s. 

^ 

17  4IIJI 

l.tlCl 

11  ID.'ft.O? 

M».&^ 

-15  1H40.2 

-717.« 

04.!l'.| 

15    0.8 

5r»  32.4 

II.     s. 

:^ 

in  2fu>7 

i.iiio 

l4r^l&4.!IH 

l«,7» 

-211   8  3:1.2 

-liTvl 

66.07 

llDtl.l 

54  :>4,fi 

11.      R. 

*2i^ 

tU  IL96 

l,iM 

HtmritKVJ 

tm.m 

-24    0  40.2 

-Aiiji 

67.41 

14  51,7 

54t6,« 

11.      s. 

3(1 

JO  o.m 

^jin§ 

16  43^0.03 

I9IJ9 

-26  45  IIJi 

-317^ 

68.70 

N17.I 

54    8.7 

II.      s 

31 

*l  ftf  ,5« 

«J3& 

I7:icl3.%tl3 

131,31 

-^1230.2 

-iia.i 

esi.53 

14  45.1 

54    l:i 

11.  N. 

Vb.    1 

21  13  01 

tt.llft 

in'M    7,t»l 

VJt^M 

-*«io;m.3 

t  Q&.l 

0>f,6l 

14  4.^4 

51    2.8 

II.  N. 

9 

*n  3ija 

!    s.ioe 

tl12r)2').H 

131,E3 

-26ri6^H 

30O.1 

it«^.OI 

14  47.8 

54  11.6 

n.N. 

:i 

23  2^1.711 

v.aiJ 

*^l2:t   4.:t:t 

131.00 

-24  10  3r».£» 

^l.« 

n7.6l 

I15I.U 

54  '£6,6 

11.  N. 

:■ 

0  11.3*4 

Lim 

21  II  4«.^^ 

mm 

-2IV26  20.0 

003  1 

lilf.07 

14  57.3 

54  46.5 

11.  N. 

li 

II  r4».6r» 

I.MT 

22   4    4.111 

iaa.17 

-I5;t«):t:{.» 

7A5 

iH.6tt 

15    3.8 

ri5  10.2 

1.      N.S. 

7 

1  II)Je4 

I.7I* 

22  51311.73 

117.30 

-10   6  211,5 

+im.7 

Ii3.70  ' 

15  in.') 

55  36,6 

1.           S. 

H 

2  ^-i.?! 

!,:«& 

zi:^  15.0(1 

llA,tM» 

«  4     1  11.5 

ni.7 

n3,40 

15  IK.^I 

56    5.5 

1.        s. 

9 

:i    5.27 

1,790 

0  24  52.4K 

117^ 

4  2  U    4  J 

953.7 

ra.«ii 

1527,4 

56  37.0 
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in 

z  4:i.crj 
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1  12  45.17 

i«i,»i 

rt  33  34,(1 

ftXJ 

f35.*l9 

15  ;i6.6 

57  lO.H 
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II 
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t.Wf 

2  3  VSM 

130.W 

14  37  20.2 

ff7T.4 

67,50 

15  46.3  1 

57  40.2 

1.         s. 

1^ 

5  2n,Tll 

tfJOl 

25?3ll.:ill 

Ml. Si 

420   5    K6 

4^1M.l 

70,55 

15  56.3 

582:1.3 
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i:i 

8  21*02 

9.411 
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24  31  41.4 
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16    6.4 

:>»  0,1 

1.         s 

14 
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9.mt 

A    I2I,2«I 

IM.9I 

27  29  l*J 

^3M13 

76.TO 

10  l,%.5 
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15 

8  2ri.42 

a.Tia 

U  ji:i*.l5 

179,00 

2H:i0  54.5 

-    &.0 

78.17 

16  23.1 

60    1,3 

I.      N. 

16 

UH0.4§ 

t.M9 

7  H  4:UH 

171.30 

*27'i2  4li.O 

-333.^ 

;7.oi» 

16  27  J 

60  HJ 

1.      N- 

i^ 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINOTON. 
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FOit  TltAJTSIT  AT  WASHINGTON. 
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ECLIPSES   IN   1894. 


-^^^X^V- 


Iff  tho  year  18&4  there  will  be  four  ecUpses  i  two  of  the  Pun  and  two  of  iha  nioou. 

I. — ^  pariiid  Edipse  of  tkc  Mmm^  1894.,  Matrh  20 — 21,  luTkihls  nt  Wa»hiii|rioti ;  llir 
visible  in  the  cxtrein«  west  portion  of  North  Amerim,  tbo  Pncific  Oe-eniL,  nnd  A«ki«  «^Ecc}it  tit  | 
extrerno  west  portion;  the  end  vimblp  in  Atnskn,  tb?  pQci/tr  Oc(*nii  nmt  all  oT  < 


0 
19 


QroetiwIrJi  mean  time  of  g 
h 
8iin's  riglit  ii£!e^niion 

Moon*n  right  n<tcension 

g|iit)*s  flecbimiou  ^  ^  \6\l  N* 

Moon*9  fieelinaikm  0  S6    9j%  N, 

Bini^H  equa*  bor.,  pflf&HiiX  *  %M 

AloQ]i*j9  e(|ua«  bof*  parnlbut  S8  I€l5 


ELEAfENTS  OB'  THE  ECLIPSE, 

in  ri^t  aseciipion,  Marrh 

3  24.18 
:124;18 


<l 
31 


h     in       m 
I   S27  17,1 


Hourly  motioit 
iloiirlj  motion 

Hourly  motion 
Hourly  motion 
Si]|i%  ffismHllnmetcr 
Momt^  neniiJiiiiui^ti^* 


ami  Hj 

Jfi   2S 


T/ATJS  OF  Tff£  PEASES. 


Moon  enteri  penumbra 
Moon  etitcra  shadow 
Mifldle  of  the  eclipse 
Moon  Icnves  shadow 
Moon  leavee  penuinbra 


liafeh 


d     h     ai 

20  23  57.4 

21  1  2541 
21  2  20*6 
21  3  15.7 
21  4  4a7 


Greenwkb  Mesa  Tk 


CfRCUMSTANCES  OF  THE  ECLIP&B, 


First 
Last 


AbcI»  of  pocttiDii 


I7J*  lo  E. 
121  to  W, 


The  hkkhi  belDjc  in  tBe  Bemitlk 
in        laBffttvdft 

100  28   E. 
\m  42  E> 


0  37  N, 
0    7  N. 


Mapiifutle  of  tlie  eclipee  ^  0.248,  ( moon*a  diometer  =  1 ). 


II. — Jin  ^amtiar  Edif^  <tf  the  Sun^  1894,  April  5,  invisible  at  WashingiiOQ. 

ELEMENTS  OF  THE  ECLIPSE, 

d    k    «      s 
Qreenwieh  mcnn  time  of  j  in  right  asr^nsion,  April    5  10  ^  |p^ 
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Sun'a  declinatton 
Moon*8  declination 
Sua*9  equa«  bor.  pciraUax 
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a  • 
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15  sail 
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ClBClTMSTAJirCES  OF  THE  ECLIPSE, 


Eel  I  pee  begins 
Central  eelipiie  begins 
Central  eelipse  at  norni 
Central  ectipsie  ends 
Eclipie  ends 


April 


4    k    u 
5  13  15J9 
5  14  210 
5  16  27,7 
5  17  2a3 

5  18  ao 


Gr**nwie1i. 

n^AS  E- 

m  41.8  £. 
113  42.S  E. 
157  ma  W. 
179  34.2  W. 


6  47.4  N. 
47  2tJ3N. 
62  475  fL 
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111.^*4  Partiai  Edipm  of  Uk  Afoon,  1894,  September  14,  nsible  at  Washington ;  the  beginning 
V bible  generally  in  the  western  portions  of  lilurope  and  Africa,  the  Atlantic  Ocean,  Nortli  and 
South  America,  and  the  eastern  portion  of  the  Pacific  Ocean;  the  end  visible  generally  in  the 
extreme  west  portion  of  Africa,  the  Atlantic  Ocean,  North  and  South  America,  and  the  eastern 
|Nirt  of  the  Pacific  Ocean. 

BLEMENT8  OF  THE  ECLIPSE. 

d     k     M     • 

Greenwich  mean  time  of  g  in  right  ascensioii,  September  14  15  35  42.8 
km* 
Sun's  right  ascension  11  31  3&90 

Moon*8  right  ascension  23  31  3&20 

•        i       m 

Hun*8  declination  3    4  10.0    N. 

MoonV  declination  3  59  33Ji    8. 
Sun*H  c<|ua.  hor.  parallax  8JS 

Moon's  equa.  hor.  parallax  55  24.1 

TIMES  OF  THE  PHASES, 


Uoturly  motion 
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Houriy  motion 

XQQM 

Hourly  motion 

0  57.8    S 

Hourly  motion 
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Middle  of  the  eclipse 
Moon  leaves  shadow 
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14  13  5a6 

14  15  35.6 

14  16  31.6 

14  17  27.7 
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*     Greenwich  Mean  Time. 


GoatMU  of  ShjMioir 
with  moon's  Uak. 


CIECUMSTANCES  OF  THE  ECLIPSE. 

I  boiag  in  ike  I 


▲fli^  of  posltloa 
fhm  Bocih  polat. 

o 
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nitk 


in         kmxitode 
from  GrMowicb 


First  0  55    5  W. 

Last  58  to  W.  82  21  W. 

Magnitude  of  the  eclipse  =»  0J231,  (moon's  diameter  =»  1 ). 


andiaUUiode. 

4    OS. 
3  32S. 


IV.--^  ToUd  EeHpm  of  f4e  Smn,  1894,  September  28,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d    k    ■      • 

Greenwich  mean  time  of  <{  in  right  ascension,  September  28  18    6  16.4 

k    m     s  • 


Sun  and  moon's  R.  A. 

Sun's  declination 
Moon's  declination 
Sun's  equa.  hor.  parallax 
Moon's  equa.  hor.  parallax 
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Houriy  motions      9.01  and  124.53 

Hourly  motion  o'  58r4  S. 

Hourly  motion  16  57.0  S. 

Sun's  true  semidiameter  15  58.6 

Moon's  true  semidiameter  16*   4J6 


CIECUMSTANCES  OF  THE  ECLIPSE. 


September 


d  k 
28  15 
28  16 
28  18 
28  19 
28  20 


I^lipse  begins 
Central  eclipse  begins 
Ellipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 

The  regions  within  which  the  eclipses  of  the  sun  are  visible,  are  laid  down  on  the  accompany- 
ing charts;  from  which,  by  means  of  the  dotted  lines,  may  also  be  found  the  Greenwich  time 
of  beginning  and  ending,  within  fifteen  or  twenty  minutes. 
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14.1 

17J0 


Loagttfide  from 
OrMBwick. 
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26  44.3  E. 
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11  49.2  N. 
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PATH  OF  THE  ANNULU8  DURING  THE  ANNULAR  ECLIPSE 

OF 

THE  SUN,  1894,  APRIL  5. 
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I'ATU  OF  TUE  8UAD0W  DURING  THE  TOTAL  £CLII'8£ 
OF  TH£  »UN,  1894,  SEITKHBER  36. 
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i-11  44.0 

IKt     .1.11 

!l.l 

;i& 

1:1  mo 

1*7  :t7.7 

43  *JLrt 

!#7  :i0.0 

43  */:i.o 

l¥7  XkT* 

8,!J 

10 

4t$   1.3 

l(M»  'iH.i4 

45    3  J 

100  27,0 

45     1,1* 

100  27.0 

"^^      , 

Ut 

HI  44.4 

itiii  ir.7 

40  40.2 

10:1  irui 

10  4K.0 

io;t  I4;;i 

T.« 

m 

4R  «SI,3 

107  '.mM 

414  31.1 

H17  35.8 

4rt  32.SI 

107   3,VI 

7.2 

ji3 

Tilt  roj 

Hi   111.4 

m  17.0 

112   13.3 

511  ltl.5 

112    13.2 

0.7      1 

1 

i!i     rt 

-ri^  4j 

II?  TMJ 

^5^    5.H 

117  58.'V 

— :»2   7^ 

117   58.  :i 

tin 

& 

5:1  fi^^ri 

i-jr.  :w.4 

ri3  f»IJ 

115  33.5 

ra  55  J 

1*45  :i4.o 

5,2     [ 

10 

Tt^  :m.H 

VMl  4^A 

fw  :w,*i 

130  5A.3 

55  S1.0 

130  ue.5 

4,1      ' 

titnlU 

— rm  tij 

tm  :w,5  K- 

—50  2t0 

102  43.5  H. 

—56  27.4 

162  4I.2K. 

87 
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TEAN8IT  OF  MERCURY,  1894. 


j1  Tnmsii  qf  Mtfmtjf^  161J4,— A  Tnuwk  of  Mercury  over  the  Sinr»  lli^k^  No^^eiiilMfr  I4X,  vuiUe 
Ml  Wji}!<}jifi(^'t(ifi,  ftitrl  viitiblf^  generally  in  the  W6»iem  |>ortiofiii  of  Europe,  in  Afric*,  Nonli  md 
South  AiikGric!iiy  Dfid  tb^  Pacifie  Oc^itt.  . 

ELEMENTS  OF  THE  TMANSIT:  ~ 

d    ii    Hi    • 
Green wlch  m^n  time  of  ^  m  right  asceiiskiti,  November  10    6  54  16U3 

b     m      »  ■ 

Buu  luid  Mercury**  ft  A^.        15    3  44«6@  Hourty  motioiie      -|^  10*UI  snd  — 


r 


nun's  dccUnftttoti  17  18  S8.3 

Mun^ury's  dociiimtioo  17  14    5*2 

Huit^H  aquti^  hot*  prinilbx  6^ 

Mereury'tf  equ«,  lior.  paimlJax  13.06 


S§>  Hourly  niotioii 

S«  Hourly  rnotiou 

Tnm  t*eijj  idiiunetor 
True  ^einidiaiueler 


O 

I 

16 


IlLli 

41 J  ?. 
4U  H 


TIMES  OF  TBM  PHASES. 


NoTcmber 


lijgt^Eitt,  extenor  contact 
Ingreoii,  tutorior  contact 
Least  dUtaocc  of  centres  4'  26^^8 
Egrc^,  luterior  coimuct 
EgroBs,  exterior  contact 


d 
10 
10 
10 
10 
10 


a  55  ai.3 

3  57  15.4 
6  33  48*5 
9  JO  36.4 
9  n  10.4 


Greenwicli  Houi  Time. 


oo0U«t«* 

lugreisA 
Egress 


CIBCUMSTANGES  OF  THE  TEANSIT, 


Jbotii  fiortb  p^Lnk 


I     lu  laB gi  tiia»  f rniu  G  rwa  ^-loh 


aod  in  ImUmA*. 


08  32 
49  41 


toward  EwC 
toward  West 


03  35  W, 
14a  14  W. 


17 
17 


17  a 


The  Greenwich  nieaa  tiuie  of  exterior  contnctis,  for  auy  |M)iut  on  the  surjkoe  of  lite  earlli^  tofty 
be  commuted  fraiu  the  following  forinulip,  in  whtch  p  dcnoiojs  die  mdius  of  the  earth  «t  die  plaGe^ 
^  tiio  geocentric  nortfi  latitude  and  ^  tbe  iongtiude  twyri  frotu  Greenwich. 


>1J|.  EIJ  V  «V  'D  V  §  if 

IngrtJMS  T   =  3  55  aiJ  ^  [0.779:1]  p  sin  ^  —  [  1*6353]  p  eois  ff  coa  (3ai>  38  15  —  A  ) 
EgreB«  T'  =  3  IS*  IO.i  -f  [1-4333]  p  Bin  ^  +  ['53^1  P  cos  ^  «»  (218  5t     7  —  X) 


MOON'S  PHASES,  LIBRATIONS.  ETC.,  1894.        419 


WASUINGTON  MEAN  TIME. 

PHASES  OP  THE  MOON. 

KewMooo. 

First  Qnatter. 

n 

FuUHooo. 

LaslQnMter. 

a     h     HI 

a    h     1 

d       h      B 

a    b    » 

January 

6    9  5U.*i 

January       14    7     1.0 

January       20  22    3.3 
February     19    9    a4 

January 
February 

27  23  42.0 

February 

5    4  :}LIS 

February     12  17  34.0 

20  19  20.0 

Mnrch 

a  21  10^ 

Marcb          14     1  VJS) 

Marcb         20  21    2il 

Man^li 

28  15  lyjd 

Us' 

5  10  51.8 

April            12    7  24.3 

April           19    9  53.4 
Ifay             18  23  34.7 

US' 

27  10  1Z4 

4  21  33.7 

May             11  13  12i) 

27    2  50.1 

Juno 

3    5  48^ 

June              9  20    5.9 

June             17  13  5ai 

Jtme 

25  10  54.4 

July 

2  U  37.3 

July              9    5    Gi) 

July             17    4  54.5 

July 

95    3  58.8 

July 

31   19  I5i) 

August          7  10  57.0 

August         15  20    8^ 

Aiifuat 

23  12  31.5 

Auipwt 

30    2  50.3 

September    0    7  54.7 

Se|>temlier  14  11  13.3 

Septemlwi 

'    21  19  2a9 

September 

28  12  35.7 

October         0     1  52.9 

October       14     1  JSUi 

October 

21     1  47.5 

October 

28    0  48.9 

November     4  22    7.7 

November  12  14  41.0 

November 

19  9  ao 

Norember  26  15  40. 1 

December     4  19    7.0 

December   12    2  37i> 

December 

18  18    7.5 

December 

20    9  11.8 

APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 

ApogM. 

Perigee. 

~d~h'  ■" 

d     b 

d      h 

d     h     » 

January 

4  I8i> 

January           19  22.1 

January        13  12    2  E. 

January 

25    0  3:1  W. 

February 

1    4.7 

February         17    4.2 

February      10    0    8  E. 

February 

22  21     7  W. 

Ff*liruary 

28  23.0 

Marcb              10  12.2 

Marcb            8    5  53  E 

Marcb 

22  14  52  W. 

Marcb 

28  19.0 

April               10  10X> 

April              4    0  25  E 
May                1  15  15  E 

is? 

18  12  50  W. 

April 

25  14.8 

May                   7  11.0 

14  18  52  W. 

May 

23    7.2 

June                  4  12.0 

May              29  15  29  E. 

June 

11    0  50  W. 

June 

19  17.7 

July                  2  20.0 

Jmie             20  19  41  E 

July 

9  23  54  W. 

July 

10  21.4 

July                31    &0 

July             24  23  31  E 

August 

0    4  10  W. 

Ai^giiat 

13    2.4 

AugUDt            28  13J> 

Augutft         21  20  20  E 

3    8    5  W. 

8e|>lerober 

9  15.1 

Septcmlier      25  12.4 

Septcmlier    17  19    0  E. 

October 

1     7    8  W. 

October 

7    8.7 

October          21  20JS 

October        14    0  45  E 

October 

28  18  10  W. 

November 

4    4i» 

November       10    3.5 

November    10    5  20  E 

November 

24    4  50  W. 

December 

2    5.9 

December       13  21.9 

December 

20  17    7  W. 

December 

29  18.2 

1 

FORMULA  ¥X}K  THE  UBRATION  OF  THE  MOON. 

Fat    /, 

the  inclination  of  the  moon**  equator  to  the  ecliptic  (=b  P  28'.8), 

a» 

the  mean  longitude  of  the  moon*  a»rending  node,  (tfee  page  278),  or  the  mean  loagitade  || 

of  the  descending  node  of  the  moon's  equator. 

c. 

the  angle  at  the  centre  of  the  moon's  dink  made  by  a  lunar  meridian  with  the  circle  of  || 

declination,  counted  from  north  to  east  on  the  apparent  disk. 

A,  ^  «',  a*, 

the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected   || 

for  parallax. 

V, 

the  selenocentric  longitude  of  the  earth,  counted  on  the  moon's  equator  from  its  descend-   || 

ing  node,  ft. 

<tA,ft\  <[, 

the  quantities  defined  on  page  276,  where  their  values  for  the  year  are  given 

The  moon**  libration  in  longitude  and  latitude  may  then  be  found,  for  any  tiBM,  by 

■•■■s  of  the 

followiDg  fonnule,  in  connection  with  the  table*  given  on  page*  */76  and  277 :  ~ 

A  X  =  —  0'Ji7  sin  2  (ft  —  X)  ' 

a  =  sin   /  cos  (ft  —  X) 

*    SeeUMe^jMigerm. 

tan  fi  =  tan  /  sin   (ft  —  X) 

V«=>.  -hA/-f«^ 

The  libration  in  latitude      sa  k  sb  B  —  fi 

The  libration  in  longitude  =a  I   =  a'  —  <[ 

cos  A*                                                                     COS  k 
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0CCULTATI0N6,  1894. 


ELEMENTS  FOE  THE  PREDIOTIOM  OF  OCGULTATIONS- 

JANUAKY.                                                                     1 

Tan  HTAK'i 

At  OoxwarcTKm  ur  IL  A« 

ITMnw. 

M»R 

Hed'us  frwtn 

Apnantfi 
D«clliiiitio)i. 

Moui  TLiut>, 

HittirAlielr 
if 

F 

x' 

y 

N. 

s. 

A0 

A« 

' 

H 

*f 

0     > 

d     li    m 

ti    m 

« 

^  J 

IQ  Libra 

(jli 

-1.12 

+  0.3 

-17  55.1 

J     4  87.3 

+  tf  37.4 

-0.7355 

0,51 22 

-0.204I 

-3,-» 

1 1  Libre 

5.0 

L*i2 

-  LI 

19  S^.4 

14  40.4 

^  5  38.1 

-1.1270 

0.5166 

1     0.1866 

-30  -9B| 

42  Lll.r« 

5,7 

L38 

L4 

ii3  Sfi^.5 

Si    4  247 

+  7  407 

+0iJ453 

0.5231 

0.1651 

+65I+I0 

B.A.C.riii5:J 

M 

L44 

a.o 

'24  KiJ 

10  5H.6 

-  D  57.9 

+0.72tf« 

0Ji266 

0J536 

4m:-i 

IJ.AX.5254 

bM 

L4:) 

%i 

33  asij 

11    o.« 

-  Q  56,3 

+o.ioti« 

0.5266 

a  J  526 

♦35-^ 

1}  Scorph 

SA 

-lJi4 

-  3.*i 

-25  SI0.4 

ia3  55,1 

+  2  33.6 

+<j.ie38 

o^aat* 

-0.1365 

+35'^ 

a  Scorpii 

I A 

L57 

a.4 

36  11.9 

3    3  45.A 

+  6  t5.[) 

+0,6483 

0.5355 

0.1184 

+61 1-^ 

2a  Bcorpii 

5,5 

]J»5 

37 

24  53.0 

4     [J.2 

+  6  39.3 

-Oj^)4 

0.5:155 

0.I17!I 

-ao'^ift 

as  t?corpii 

7.0 

1.50 

4.5 

3S  M*>/i 

11   53J 

*  <i  54,2 

-1.11*70 

0.53tf7 

0  1002 

-47;-# 

B  AC  r.HO0 

7.5 

\m 

5Ji 

26  GL5 

4    0  21.*^ 

+  2  IL5 

-0,57e*4 

0.54;tfl 

0.0704 

-  9 

^ 

A  Ophiiif^hi 

43 

-Ij6G 

-5.6 

-'^  a6.y 

0  56.3 

+  2  44*^ 

-L0750 

0.5431 

-O.O70O 

-4e 

-;io' 

11.  AC  &til3 

^M 

L66 

56 

26  2:L7 

1    1^3 

+  3     6.0 

-M610 

0.543^1 

0.0fiJl3 

-47 

-fm 

'SH  Opbiuchi 

til 

1^ 

5.7 

'i6  3<K'J 

I  55.3 

4  3  4t.8 

*Loe»8o 

«.r^43fj 

0.06T3 

-30 

-w 

ill  0\yhmnht 

M 

1j6&) 

57 

2d     2.5 

4  284 

+  6    9.6 

+0  4673 

0.5444 

0.0606 

+46I-H 

3  SugiUarii      var 

AM 

L7I 

ti.O 

27  47.5 

15  23.6 

-  7  ia4 

-0.3301 

0.5469 

o.otm 

0;^ 

U  AX(il27 

5J 

-1.71* 

-  7.9 

*2B  28X* 

5    CI  3a.2 
MOON. 

+  1  33.0 

+0.21B8 

0i>48l 

-^.0104 

+27 

1 

j    A  Hngjtlnrii 

5.1! 

K55i 

11.7 

26  29  1 

7    2  414 

+  1  5H.3 

+0.6153 

OOKKll 

#0.0125 

+3il 

-10 

X  Cftpricorni 

5d 

IJ^ 

L^.4 

21  37.4 

S  1 1  55  2 

+10    7.6 

+0.1374 

0.5336  i 

017^*1 

+3!! 

-3b 

y^j  Cnprrcoriii 

7IJ 

-l.Mti 

-ia.3 

-*iO  :i7.5 

12  lCi.5 

+10  2rt3 

-tl.H9*J9 

0.5236 

+0.r794 

-15 

-ai 

'J1  f*MHrif'fjrtii 

tjj, 

IM 

i2.:i 

2(»  5!  J  J 

13  24.5 

+10  35.0 

^.4787 

0.52:11 

(1. 1805 

+  8 

-74 

ri].ii<H»rni 

5,5 

IM 

a*.4 

2t     ri.7 

T5  24.5 

-10  2it7 

+0.IIKI6 

0.5317 

0.1  H55 

+4:J 

-34 

:^:i  r,i(irir<iTiii 

57 

j:^» 

12  4 

21    1^3 

\\f  -SSM 

^  b  24.0 

+1.2180 

a,5198 

OJifJ^ 

+tt> 

♦31 

f  t'iiprMiuriil 

J  7 

M5 

n:J 

111  5(17 

9    2    611 

-  0     7.0 

+  1.0030 

0  5168 

0.2021 

+70 

+12  ' 

\  rnpniitnn 

TtM 

-ill 

^l-iJ 

-1!*  ^JL2 

4  ria6 

+  2  317 

+0.IKKP7 

0.5154 

+0,2(Ki4 

+71    +  (1 

'J!i  A*|nnrii   [itiffui.) 

ilSi 

Lilt!    Uh 

17  J.'^T 

1.-^.    2i|  -11  :n.^ 

+  L03'i(l 

i^rilli^ 

0  22IJ4 

+73    ^N 

IV*  Ai|ii»irij 

UA  ,     I.Ut  ;     tlM 

n  4:M 

2(1   I4,(H  -  6  32  6 

-.O.H2(KJ 

*Kr,<»HM 

ll,22tin 

-  4  -:•»> 

45   .\t|iiiirii 

(>;il  n.in*    K1.7 

r:t  r>o:i 

*iA  :it*r*j  -  \\  13,0 

-0.0^133 

0,51  »74 

ii.2:u»i 

-44; -INI 

5n  AipiKfij 

ill    iMKi    K17 

n    4  2 

in    2  2!>^^^  -  n  '2-^A 

-0.0^^17 

o.rrfKit 

0/i344 

+:t.'*  1  -1^" 

UA.rTKO 

ii:i  -(i.!U  -i<i.r» 

-i:i  277 

5  24:J  +  2  21,,-^ 

-0.0:Mi2 

0.5(»53 

+0  2377 

+:t7   -47 

7»>  Atmiirii 

\\'I      (I.H7        !^'* 

n    70 

i:>  iiJ,^r  +11  .M.o 

-11  234  H 

iKTittj:,    0  2iir. 

*2'i    -..7 

<i^    n!i:».    iLi 

m  ;tT  i 

17  24  H     -  N  .>7 

-0.2170 

0,5017       (i24riH 

+3(^    -TAi 

/;!>    AipiJll  M 

r.r  11  HI      H,4 

"^   Mi.O 

II     (1     27*1  -  3  3'>.0 

-Ln!M(l 

0.5003      0.2.'i4(* 

-|M     ^!«l 

h'    A4|iiiirii 

7  4      IIHI  ,      ,-^.4 

rt   1117 

0     7.f<     -  3  27.2 

-L(Kr7(J 

(K50113      il.:r»4(> 

-12    -Hi 

ft '  Aqum  li 

7 *r  -(i>i  '  -  HO 

-  f^  'M)i; 

n  2.' ^*    '  3     iMi 

-o7:ui 

0  5(JOI 

+0  2r.4r. 

+  i  -i*t' 

h*  A<|MnMi 

HOl     (1,-^0         ri.*i 

M    Ijj.l 

I     H.3     -  2  2H.4 

-0.H14:* 

0.5002      0  254?^! 

0,-!«) 

^    Ai|in«rii 

r.:4^  ii7r»      s.-i 

.S  |H  t 

(i  17  H    +  *J  2i>.2 

+o,ri.im 

0,4t*I»5 

O/iTiMl 

+74, -Ml 

'JO   I'lHi  ihrii 

ri.ri,  niii      rj.(i 

3  'ji  'i 

22  r7  3|  -  5   |(M> 

-o.;tM.M» 

O.ltMJt 

0.2<i(i^ 

+  >J    -ft»* 

ti4    rif^i'Miih 

thi     tifii  1     ri(i 

3  4  17 

IJ     1   37.2     -  2  413 

+0.7433 

0  49HJ 

0  L^i77 

+Ki    -  b 

Lnf^Mith'   |7(in 

7  1  |-ajii)  -  !,;» 

-  M  .%'J.O 

r*  17.2  1  +  0  .V2,4 

-1  33!HJ 

\Uinn    +02ti.'^*^( 

-37    -'*si 

Jt   L'lj^iiiikii 

M.f*l    <)4!»'      Ji7 

+   1    'iLO 

IH   .Vi*,      -    11   -uiH 

-0  0212 

0..'i023 

0.270!^ 

+  13'  -i:» 

11,  A .  r  -i?  J 

a.-i    ii,:{5  ^0.1 

5  :j1  - 

1:1  12   11  IH  +7  2:1.3 

(».(MNH» 

or.<K»3 

o/if^-^.-. 

+14  ^i:\ 

Tn  Pifii  iiiui 

^m\    uXi  +  il.4 

7  'J-J  1 

13  .^4m    +  S  32.^ 

-12110 

(V5hHl 

0  2tv4| 

-2.".  1  --^a 

r   i'l.'-i'iuiii 

\:2    n,:i5      u:. 

7  i:ri 

14  2ik3|  +  r<  :i7,ll 

-LOIKO 

0.5101 

0  2t>-*l 

-l2l-"-:t 

J  ri>i  im*i 

4.-^  -li:i*i  ^  iir, 

+  7     n:i 

1^*  J7..'t    -  1>  14  K 

+0.7276 

0,5131     +1^26:1'.*  1 

+^*^»    -  t> 

;r  l^i?if*iiiiii 

:k7    \m)     :vA 

1 1  :Mi  I 

11     7  22j>    +  1  *_M.3 

-LIHKHj 

0.5211       (Mi5lH»| 

-10    _7- 

II.  A   (■-  lOil 

7:1    i\*:n     :VA 

n  :ij:i 

7  3^.r.    +  1    111 

-O.H(i<,4 

0,5212 

o.2:ii»o 

-  2    -7^ 

\\t  Apirri** 

:i7  -<i,tii      .'t.ri 

11  47  1 

1*1    L^  2(i  1     ™  fi     (V3 

+0(1171 

o,5:i-* 

0.J434 

+4.'>    ^3^ 

1  *I7  AfU'li- 

li:i  +n.ti'^      UH 

17   N'J 

■^  33^     +   1   :>U7 

-0.,V»37 

0,542;>      (1.2:t32 

♦^15    -67 

'M't  Arirhx 

<j,ri  +11  ifi  +  7,-^ 

+  17   H*0 

14  3|.l»    +  7  :U)4 

+(t73J6 

0,54rt2    +0.2246    ^ 

fi*t>    +  2 

in   Arn-iiM 

<>.:<     n.lei      7,4 

17  .-.()() 

16  2"J.-|     +  !^  23.1 

+(J,ii07l 

(rr>.-)12      0.2217    - 

+^    -  5 

jf-  ArH'tln 

(Ml      (12-J        7,ft 

17  ri4  I 

L»  32,2     -11   MM 

+l.24tH> 

05.%46      0.2lii,^    . 

i^'.Hi  +:t- 

47  Ari*"tjrt 
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Sept.      3 

0.923 

32.3 

200.1 

65.1 

24 

0.036 

158.2 

193.8 

62.1 

8 

0.932 

30.3 

202.2 

54.2 

26 

0.048 

154.7 

188.5 

80.0 

13 

0.940 

2a3 

204.1 

53.4 

28 

0.002 

151.2 

184.5 

98.4 

18 

0.948 

26.4 

205.6 

68.7 

Mar.     2 

0.077 

147.7 

181.4 

117.2 

23 

0.955 

24.4 

207.0 

62.1 

7 

0.120 

139.5 

175.9 

158.4 

28 

0.962 

22.6 

208.1 

51.4 

12 

0.165 

132.1 

172.2 

184.9 

Oct.       3 

0.967 

20.6 

209.1 

50.8 

17 

0.210 

125.4 

169.3 

199.9 

8 

0.973 

ia8 

209.7 

60.4 

22 

0.253 

119.6 

166.9 

204.1 

13 

0.978 

17.0 

210.1 

49.9 

27 

0.294 

114.3 

164.8 

201.6 

18 

0.982 

15.1 

210.2 

49.6 

Apr.      1 

0.333 

109.8 

162.9 

194.9 

23 

0.987 

13.2 

210.1 

49.1 

6 

0.367 

105.2 

161.3 

184.9 

28 

0.990 

11.4 

209.8 

48.7 

11 

0.402 

101.3 

169.7 

175.8 

Nov.      2 

0.993 

9.6 

209.2 

48.4 

16 

0.433 

97.7 

15a6 

165.6 

7 

0.995 

7.9 

20a4 

4ai 

21 

0.463 

94.3 

157.5 

155.5 

12 

0.997 

6.1 

207.7 

47.9 

26 

0.491 

91.1 

156.6 

146.0 

17 

0.999 

4.4 

206.8 

47.7 

May     1 

0.617 

88.0 

156.0 

137.1 

22 

1.000 

2.6 

207.3 

47.6 

6 

0.542 

85.2 

155.5 

129.0 

27 

1.000 

1.3 

213.8 

47.4 

11 

0.566 

82.4 

155.3 

121.5 

Deo.       2 

1.000 

0.0 

271.7 

47.3 

16 

0.588 

79.8 

155.3 

114.6 

7 

1.000 

2.0 

ao 

47.3 

21 

0.610 

77.3 

155.5 

ioa4 

12 

0.999 

3.9 

a2 

47.3 

26 

0.631 

74.8 

156.0 

102.8 

17 

0.998 

5.6 

7.0 

47.3 

31 

0.651 

72.4 

156.7 

97.6 

22 

0.996 

7.3 

4.4 

47.4 

June    5 

0.671 

70.0 

157.6 

92.6 

27 

0.994 

8.8 

2.0 

47.6 

10 

0.680 

67.8 

168.8 

8818 

32 

0.902 

10.5 

359.7 

47.8 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  MARS  DURtNG  THE  OPPOSITION  0¥  WW,  \  \ 

AS  SEEI^  ly  AN  INFEHTING  TELESCOFE. 

Tbr?  nirni*^  mpniEK^fits  the   flisk  of  the  filuQet  ftiid  Is  on  llie  wune  Bcale  ms  the  oKmIav    1  Ur 
meaji  motmnji  of  thc^  aittf^lht^;^  have  lieon  corrected  by  the  ob^r?iitions  made  rl tiring  the  oppo«iljk>n» 
of  1838  aiul  181*0. 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.                               | 

PHOBOS. 

IiKiHOS,                               1 

A     h 

Sept,     ^   17.5  W. 

24  3tt.t!E, 

■      25  23.1  W, 

27     1,9  E, 

38     4.GW* 

A      h 
Oct.       10  ll.a  E, 
11   14,0  W, 
ISJ    16,K  E, 

i:t  19.0  W, 
14   22,4  E, 

Oct 

A      h 
2?     5.0  W, 

28  7,8  E, 

29  10,0  W, 
:k>   UA  E, 
:U    10.1  W. 

4     h 

Sopt.     23  21.2  W. 
'^)    IB.SE. 
27    10.0  W< 
29   13.4  E, 

Oct.         1   10.8  W. 

Oct. 

~-  -  ■        ii 

22     6.4  E, 

aa   1.2  E. 
i^  mo  E,  ' 

2*1     7,4  E, 

Oct       1  i:ioE. 

2   15,8  W, 

n  i^,e  E. 

l(j     1,2  W. 

17     :t.9  E. 
H     G.7  W, 

19  9.r,  E. 

20  12.  aw. 

Kov. 

1  18.9  R. 

2  91,7  \V. 

4  0.5  K. 

5  3.:t  w. 

6  n.o  E, 

3    asE. 

fi     5,0  W, 

7    :io  E. 

9     0,4  W. 

10  21,1*  E, 

Nov 

31   17.4  W.  ' 
2   14>K. 
4    12.2  VV 
O     9.0  E.    1 

8     7,1  W.  1 

4  Sl.IfW. 

6  0.1  E. 

7  K.9W, 

8  5-7  E. 

5  8.5  W,' 

21  15.1  E. 

22  17.1JW. 
SKJ  20,0  E. 
24  a;i,4  W. 
20     2.2  E, 

7  8,8  W. 

8  ILOE, 

9  14,4  W, 

10  17,2  E. 

11  20.0  W, 

12  I9,:tw, 

14    10,7  E. 
10   14,1  W, 
18   11.5  E, 

20     8.9  W, 

10     4,:-E. 
12     L9WJ 
1»  ^3E.   1 
15  20,7  W. 
17    ItLOE. 

Dftto, 

Pawilicm  Ati|£l*s. 

BtfiUyiee. 

— 

I>ftto, 

Foutloq  Aiigl& 

DistUHL 

Sept,  ^ 
Oct.     19 
Nov,    15 

53,7 
54,9 

29.7 
24,5 

Sept,  *^ 
Oct.     19 
No?,    15 

55,0 
6&S 

70'9 

74,3         ! 
6L3 

For  Pholxxi  cveiry  seventh  eastern  tuitl  weatfrra  eloiigiition  b  gtf en,  anJ  for  Deimo 
the  intcnnedmtc  ones  may  l)e  found  bv  H^hliKg  ibo  iieriodic  limo  of  each  satellite* 
Ferioflic  time  of  Phoboss  0"  7^  W"'  l;J'.0ri7.     Periodic  time  of  Deimoa,  1^  G"  l?***  54 

3  every  third  | 
',377- 

APPARENT 

DISK  OP   MARS, 

January       1,             0,957 

m,            0.1*34 

March        2,           O.IUO 

April           1,             0.885 

May            1,            QMS 

Ttifs  nnml»cr8  in  tbiti  table  ar 

of  tlie  planet  being  taken  as  ui 

May 
/ime 
July 

AugUBt 

e  the  versed 
lity. 

m,            0,852 
30,            0,841 
30,           0,85:i 
39,           0,892 

fines  of  the  illupipo 

Septeinbor  28, 
October       28, 
Noveniter  27, 
December   27, 

ated  disk}  the  appa 

0.!J7D        ; 

0J*;>7        . 
0!t44         1 
O.LIOI         ' 

rent  diameier 
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APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  18M, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 

(THE  VERTICAL  SCALE  IS  THREE  TIMES  THE  HORIZONTAL  ONE.) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  die  satellites  in  cases  where 
the  dingrams  of  confi^iimtions  do  not  suffice  for  that  purpose :  reference  to  the  above  diagram 
enables  one  to  identify  the  inner  and  outer  satellite  of  the  pair.  The  central,  vertical  ellipse 
represents  the  disk  of  Jupiter,  elongated  three  times  in  the  vertical  direction  to  correspond  to 
the  representation  of  the  orbitn  of  the  satellites. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  460-— 480,  is  the  page  of 
diagrams  of  configurations,  for  the  same  month.  The  light  disks  O  i>i  the  vertical  row  in  the 
middle  of  the  |Mige  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same  liorizontnl  8|»ace  represent  the  |>ositions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  Tht^  lati- 
tudes of  the  satellites  are  alwnys  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  lie  at  nearly  tlie  same  distance  from  tlie  planet,  when  they 
are  placed  one  above  the  other  acx^oniing  to  their  apparent  latitudf*s.  The  numerals  designat- 
ing the  sntellitoM  are  placed  on  the  right  or  lefl  hand  side  of  tlie  dot,  according  as  the 
motion  of  the  satellite,  for  the  time  of  the  configuration,  is  toward  tlie  east  or  toward  the 
west — the  motion  being  always  townni  the  numeral.  Frequently,  at  the  epoch  of  the  config- 
luration,  one  or  more  satellites  will  be  invisible,  being  projected  on  the  disk  of  the  planet: 
thb  phenomenon  is  indicated  by  a  light  disk  O  at  the  lefl  hand  side  of  the  page.  Frequently, 
also,  one  or  more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk, 
or  eclipsed  in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  #  at 
the  right  hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out 
which  satellite  is  thus  rendered  invbible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
■tructed,  the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  fKMiition  to  the  above  diagram,  and  estimating  its  motion  during  the  eUpsed  interval  on 
the  above  diagram  of  the  orbits,  by  means  of  the  following  table  of  the  periods:— 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITEa 


L  1  18  98  a5iM5  »  1.76986048 

a  3  13  17  5a735  «  3J»409416 

la  7  3  59  35.854  »  7.16638790 

IV.  16  18  5  6.998  —  ia753SS94I 
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WAgHINOTON  BIEAN  TDIE  OF  SUFEEIOE  QEOCEHTEIC  COK JITKCTIQS, 


SATELLITE    1. 


JaD. 


Fob, 


10 
19 
14 
16 
17 


19 
21 
23 
24 
26 


2S 

I 
S 
4 


G 

8 

11 

13 


IS 
IB 
18 
20 
22 


24 

25 

27 

March     1 

3 


4 

6 

8 

10 

11 


13 
15 
17 
19 
20 


b    ai 

17    3.0 

11  30.5 

5  57.9 

0  25.1 


18  53.1 
la  ^.9 
7  48.6 

2  ia5 

20  44.4 


15  12,5 
9  40.5 

4  8.a 

22  37.0 
17    5.3 


11  33,7 
^    2.3 

0  30.8 
W  59,4 
13  28.0 


7  56.9 

2  ^.7 

20  54.6 

15  23.4 

9  52.5 


4  21.7 
22  50.9 
17  20.0 
11  49.3 

6  18,5 


0  47.9 

19  17.3 

13  46.B 

8  16.3 

2  45.9 


21  15.4 
15  45»1 
10  14*8 
4  44.6 
23  14.2 


17  44,1 

12  13.9 

6  43.9 

1  13  J 

19  43.8 


M»reh  22 
24 
26 
27 
29 


ai 

April  2 
3 
5 
7 


9 
11 
12 
14 
10 


18 
19 
21 
23 
25 


27 

28 

30 

May        2 


July        1 


3 

5 
6 
8 
10 


12 
13 
15 
17 
19 


21 
22 
24 
26 
28 


1i     m 

14  13.  S 

a  44.0 

3  14,0 

21  44.1 

10  14.1 


10  44.3 
5  14.4 
23  44.6 
18  14.7 
12  45.0 


7  15.2 

1  45.5 

20  15.8 

14  46.1 

9  ia4 


3  4aa 

22  17.2 

10  47.6 

11  17.9 
5  48,3 


0  laa 

18  49.1 
13  19*5 
7  60.0 
2  20.4 


20  50.9 
15  21,2 


13    3,3 


7 

3:j.5 

2 

3.7 

20  33.9 

15 

4.1 

9  34.3 

4 

4.3 

22  34.4 

17 

4.5 

11  34.5 

6 

4.6 

0  34.0 

19 

4.5 

13  34.5 

8 

4.4 

2  34,3 

Julv      29 
31 


Aug. 


7 

9 

II 

13 

14 


16 
18 
20 
21 
23 


25 
27 

28 

30 

Sept.       1 


3 
5 
6 
8 
10 


12 
13 
15 
17 

19 


20 

24 
26 

28 


Oat. 


29 
1 
3 
6 

e 


8 
10 
12 
13 


21     4.1 

15  34.0 

10    3.8 

4  33,5 

23    3.2 


17  32.9 

12    2.6 

6^2,2 

1    1.8 

19  31,3 


14  0.8 
8  30.2 
2  5,^.2 

21  29.2 

15  58.5 


10  27,8 
4  57.1 
23  et^:i 
17  !^A 
12  24,6 


6  53.7 

1  22.8 

19  51.7 

14  ^.7 

8  49.5 


3  ia4 

21  47.3 

16  lao 

10  44,7 
5  13,2 


23  41,8 

1»  10.3 

12  38.8 

7    7,2 

1  35.4 


20  3.7 
14  31.8 

9    0.0 
3  2a2 

21  56.2 


16  24.2 

10  52.1 

5  19.8 

23  47.5 


Otit* 


Not. 


Dec. 


b  i 

i:« 

1«l 

17 

lit 

19 

7  1 

21 

11 

32 

m 

24 

141 

26 

» 

28 

tl 

29 

fit 

31 

mi 

2 

u* 

4 

5 

& 

S 

7 

IB 

9 

^ 

11 

I 

13 

1  \ 

14 

19  i 

16 

14  t 

10 

t' 

20 

3 

21 

21 

23 

16 

25 

10 : 

27 

4; 

m 

23-. 

30 

17  r 

2 

12  1 

4 

64 

« 

1 

7 

191 

9 

14 

11 

81 

13 

2£ 

14 

21  1 

16 

IS  4 

18 

10  1 

20 

4  I 

liil 

23 

23 

171 

25 

11  I 

27 

6:t 

2B 

04 

30 
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WASIimOTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE    II. 


b     m 

b    m 

b    m 

b    m 

r»D. 

2 

19  2H.9 

ll»roh  25 

13  19.3 

Jnly      31 

16  29.4 

Oct.       17 

21  51.9 

6 

8  40.4 

29 

2  42.4 

Aog.       4 

5  53.1 

21 

11    5.7 

« 

21  52.6 

April       1 

16    5.9 

7 

19  17.7 

25 

0  19.5 

13 

11     5.5 

5 

5  29.5 

11 

8  40.9 

28 

13  32.1 

17 

0  19.0 

8 

18  53.6 

14 

22    4.7 

Nov.        1 

2  44.6 

20 

13  XV2 

12 

8  17.7 

18 

11  27.3 

4 

15  55.9 

24 

2  48. 1 

15 

21  42.3 

22 

0  50.6 

8 

5    7.2 

27 

16    3.4 

19 

11    6.7 

25 

14  12.4 

11 

18  17.5 

31 

5  19.6 

23 

0  31.8 

29 

3  34.8 

15 

7  27.6 

•>b. 

3 

18  35.9 

2G 

13  56.5 

Sept       1 

16  65.9 

18 

20  36.7 

7 

7  52.9 

30 

3  22.1 

5 

6  17.5 

22 

9  45.6 

10 

21  10.6 

M»y        3 

10  47.1 

8 

19  37.7 

25 

22  53.7 

14 

10  28.9 

7 

6  13.0 

12 

8  58.5 

29 

12    1.8 

17 

23  47.6 

15 

22  17.7 

Dec.        3 

1    9.2 

21 

13    6.8 

July        3 

5  as 

19 

11  37.5 

6 

14  1&4 

25 

2  26.4 

6 

18  33.7 

23 

0  55.9 

10 

3  23.2 

28 

15  46.6 

10 

7  59.8 

96 

14  14.5 

13 

16  30.0 

d»rch 

4 

5    7.2 

13 

21  24.7 

30 

3  31.8 

17 

5  36.7 

7 

18  2a3 

17 

10  50.4 

Oct.        3 

16  49.3 

20 

18  43.3 

11 

7  49.7 

21 

0  14.9 

7 

6    5.4 

24 

7  49.9 

14 

21  11.5 

24 

13  40.4 

10 

19  21.7 

27 

20  56.6 

18 

10  3:i.8 

28 

3    4.5 

14 

8  36.8 

31 

10    3.7 

21 

23  56.3 

SATELLITE    111. 


fMl.  6 

13 

20 

27 

•>b.        3 

11 
18 
25 
larch  4 
11 

19 


b    m 

8  34.4 

12  14.8 

15  59.1 

19  49.3 
23  44.4 

3  44.7 

7  4a7 
n  56.7 

16  7.9 

20  22.1 

0  39.6 


March  26 

April       2 

9 

16 

23 


May 

July 


4 

12 
19 

26 


b    m 

4  59.6 

9  22.5 

13  46.7 

18  12.6 
22  39.4 

3  7.3 

19  33.6 
0    1.4 

4  27.5 

8  58.1 


Ang. 


Sep! 


Oct. 


2 

9 

16 

24 

31 

7 
14 
21 

28 
6 

13 


b    ■ 

13  14.7 

17  35.2 

21  54.0 
2  10.4 
6  24.6 

10  36.1 

14  42.3 

18  45.5 

22  45.0 
2  40.5 

6  3L5 


Oct 
Not. 


Dee. 


20 

27 

3 

10 

18 

25 

2 

9 

16 

83 

30 


10  ia5 

14    0.0 
17  36.5 

21   ai 

0  36.3 

3  59.0 

7  19.0 

10  37.1 

13  58.6 

17    7.8 

20  28.4 


SATELLITE     IV. 


an.      12 

29 

^eb.       15 

faroh     3 

20 


b    m 
17  38.5 
10  37.1 

4  36.4 
23  29.0 
19   a5 


April      6 
83 


Jaly     16 


b    ■ 
15  11.9 
11  43.6 


19  57.1 


Aug.  8 
19 

Sept  5 
88 

Oct        8 


h    ■ 

16  81.6 
18  81.4 

7  4a4 

8  33.8 
80  87.1 


Oct.  85 
Not.      11 

87 
Dec.      14 

31 


b    ■ 
13  8L6 

5  14.1 
80  9.4 
10  84.0 

0  86.3 
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WASHINGTOK  MEAK  TIME- 

=1) 

\ 

JANUAEY,                                                                          ] 

d     h   m    * 

* 

d      b    m     1 

4          b      Di       « 

miM  015 

L    TV. 

In. 

11    17  48 

IL    Tr. 

Eg, 

*i      7  13 

IL'Tr.   k    , 

V      lu 

L    Sli, 

In, 

18  22 

I.    8b. 

Ei. 

7  59 

L'Tr,   % 
L^fib.   £ 

■^         H5 

n,  sh. 

In. 

20    5 

IL    Sh. 

Eg, 

9  14 

3    6 

IL    Tr. 

Eg. 

1«    12  15 

L'Oo, 

DU 

9  3& 

IL-Tr.   K 

2  28 

L    Tr. 

e|. 

15  35  16,7 

I.    Ec. 

B^. 

9  42 

IL'a,  E 

3  S9 

L    Sli, 

Eg. 

la     9  27 

L*Tr. 

In. 

IS    4 

L    Ik.   S. 

4    e 

ll>    8lv, 

4' 

9  55 

IL'Oc. 

DUu 

oa     3    2 

2t  m 

L    Oc. 

10  38 

I.  •  8h. 

In. 

em    5JS 

'        L*lk.  b 

^     Q  41  30.7 

L    Ee. 

R«. 

11  19 

III.  •  Oc. 

Di*. 

M      0  14 

1.    Tr.    h. 

Its    2 

m.    Tr, 

IlK 

11  40 

L'Tr. 

Eg. 

1  so 

L    8k   In 

le  19 

U.    Oc. 

Dm. 

12  17 

IL  •  Oc, 

Be. 

1  37 

U.    Ot  Vm\ 

18  13 

I.    Tr, 

111. 

12  17  36.0 

11.  •  Ec. 

Di*. 

2  27 

h    Tf.    Ej 

19  45 

I.    Sh. 

III. 

12  50 

L  •  Sb. 

Eg. 

3  43 

L    Sh.   ^  ^ 

19  49 

III.    Tr 

Kg. 

13  11 

lIL*Oo. 

B*. 

4     0 

ML   <h.   U  \ 

^  55 

L    Tr, 

Eg. 

14  32  36.2 

II.    Ec. 

Be. 

4  11     1.0 

U.    Be.    IHi  1  \ 

21  58 

I.    8h. 

Eg. 

m  11  22.fi 

III.    Ec. 

DiA. 

5    4 

IIL    Tr.    It.   1  1 

22  11 

IlL    8h. 

In. 

17  50  483 

II L    Kc. 

Ee. 

6  96  MS 

JL-Ec.    Rt    1  1 

22  38  57^> 

IL    E*^. 

Ri.. 

l«     t>  42 

L*Oc, 

Db. 

7    1 

IIL-Tr.    %      1 

»     0    3 

III.    Sk 

Dl«. 

10    4  10.3 

1.  •  Ec. 

Re. 

10  15 

m.'^Bu   £      1 

15  57 

L    Oc, 

■  A     3  55 

I.     lY. 

Id. 

12  10 

L    On.    Dk     h 

19  10  24,5 

L    Ec. 

Rii. 

4  41 

II.    Tn 

III. 

1           21  31 

*    12  m 

II. • Ti . 

In, 

5    fi 

I.    Sh. 

In. 

5»a     0  58     1.6 

I.    &^   B^       I 

13  10 

L  •  Tr, 

In. 

fi    7 

L*Tr, 

Eg. 

18  42 

I.    Tr.    U    '    1 

U  14 

1,  •  Sh. 

III. 

7    3 

IL'Tr. 

Eg. 

19  59 

1.     Sh.     llL     1     1 

15    5 

IL    Bb. 

In. 

7    3 

IL'Sh. 

In. 

20  29 

11.    Tr.    U         1 

L^  20 

IL    Tn 

Eg. 

7  19 

I.  *  Sh. 

Eg. 

20  55 

I.    Tr.    Ef        1 

15  22 

L    TV. 

Eg. 

925 

IL*8h. 

Eg. 

22  12 

r.  Sh.  E^.     1 

i             16  25 

L    Sb. 

Eg- 

!•      1  10 

L    Oc. 

22,^ 

IL    Tr.    Eg. 

17  2*i 

IL    Bh. 

Dm. 

4  33  ILG 

L    Ec. 

Re. 

23    I 

II.    Sh.    Is. 

»    10  24 

L  *  Oc. 

29  ^ 

L    Tr. 

In. 

1M      I  23 

IL    gk    Ef. 
L    Oe.    Bk 

13  39  S^%.5 

L  •  Eo. 

Bf^. 

23    8 

IL    Oc. 

Bb. 

15  59 

•     7  30 

lL*Oc. 

Dis. 

23  Xi 

I.    Sh. 

In. 

19  27     5,« 

I.    Be.    Ee. 

7  38 

L  •  IV. 

Id. 

IT     0  35 

L    Tr. 

Eg. 

9T    13  11 

l.'Tr.    bL 

7  40 

IlL'Oc. 

D»*. 

1  18 

OL    Tr. 

lif. 

14  2d 

1.    8li.    1*. 

' 

8  43 

L  •  Sh. 

111. 

1  30 

II.    Oc. 

Re, 

H  5a 

n.    Oc    Dk 

9  29 

IILTX. 

Be. 

1  a5  27.1 

IL    Ec. 

Db. 

15  33 

L    Tr.    Eg, 

*j  r»u 

L'Tr. 

Eg. 

1  48 

L    Sh. 

Eg. 

16  41 

1.    Sh.    Eg. 

10  55 

L  •  Sh. 

Eg. 

3  13 

IlL     Tr. 

Eg. 

17  15 

IL     Ck.     Re- 

11  5«J  4S.7 

lL*Ec. 

Be. 

3  50  3:i,l 

IL    Ec. 

He. 

17  29     5,5 

II.     K^.    IHf, 

12  10  16.5 

IIL'Ec. 

Pk. 

6  14 

IIL'Sh. 

In. 

IH  50 

III,    Oc.    0U. 

13  4B  43.7 

IIL-Ec. 

Bi^. 

8    7 

ni.  ■  Sh. 

E^'. 

19  44  30,1 

II.     Ee.    Ke. 

'        *     4  52 

L    Oc. 

Dig. 

19  38 

I.    Oc. 

Dw. 

20  49 

IIL    Of,    Bf. 

S    8  18.5 

I.  •  Ec. 

Be. 

23    2    7.4 

1.    Ec. 

R*^. 

^8     0  13  m? 

in.     Ec,    Dk 

S     2    5 

L    Tf. 

In. 

1!*    16  50 

1.    Tr. 

In. 

I  5fi     9.9 

ni.     Ec.    BiL 

2  13 

IL    Tt, 

In. 

17  57 

II.    Tr. 

In. 

10  27           1 

L'Oc.    W*. 

:i  11 

L    Sh. 

I». 

18    4 

L    Sh. 

In. 

13  55  58.2 

I.    Ec.    K* 

4  17 

I.    TV. 

Eg. 

19    3 

L    Tr. 

Eg- 

M     7  39 

L*Tr.    Iiu 

4  24 

II.    Sh. 

In. 

20  17 

1.    Sh. 

Eg. 

9  57 

L'Sh,     In. 

4  34 

U.    IV. 

Eg. 

20  19 

IL    Tr. 

Eg, 

9  40 

IL-Tr.    la. 

5  24 

L  •  Sh. 

Eg. 

20  23 

IL    Sh. 

iZ 

9  51 

L-Tr.    Eg. 

6  4C 

lL*Sh. 

& 

22  44 

n.    Sh. 

d£. 

11  10 

L-Sh.    Eg.   i 

23  19 

1.    Oe. 

1»   14    6 

L    Oc. 

12    9 

II. 'Tr,    Eg. 

H     2  37  19.0 

L     Ec. 

B<j. 

17  31    9.6 

L    Ec. 

Be. 

12  21 

n.'Sh.    In. 

20  32 

I.    Tr. 

In. 

'^   11  18 

L'Tr. 

In. 

14  42 

IL    Sh-    E«. 

20  42 

IL     Oc. 

Dili. 

12  22 

IL'-Oc, 

Dk, 

»©     4  56 

I.    Oc-    Dk 

21  39 

11 L    Ti. 

In. 

12:^0 

L*8li. 

In. 

8  24  50.8 

L*Ec-    B*. 

21  40 

L    Sh. 

In. 

13  31 

L-Tr. 

Eg. 

31      2    8 

I.    Tr.     Id. 

22  44 

L    Tr. 

Eg. 

14  44 

U.    Oc. 

Ri, 

3  26 

1.    Sh-     Id. 

23  ^ 

III.    Tr. 

Eg. 

14  45 

I.    Sh, 

Et 

4     8 

IL    Oc.    Dk 

^  53 

I.    Slu 

Eg. 

14  53  18.0 

IL    Ec, 

4  20 

L    Tr.     Eg. 

*^      1  14  42.1 

n.    Ec. 

BS. 

15    1 

III.    Oc. 

Di«, 

5  ^ 

L    Sh.    Bg. 

2  13 

UL    Sh. 

In. 

IS  57 

UL    Oc. 

B^. 

6  31 

IL*Oc,    K*. 

4    5 

III.    8h. 

Dfa. 

17    8  30.0 

IL    Ec. 

Be, 

6  47    2,0 

IL-Ec.    Dk 

17  47 

1.    Oc, 

20  12  23.7 

111.    Ec. 

Db, 

8  55 

lIL*Tr.     Id.     f 

21    G  14.9 

L    Ec. 

R«. 

21  52  51.3 

III.    Ec. 

Re. 

9    2  33,2 

IL*Ec.    Be. 

11    15    0 

L     IV, 

111. 

ai     g  34 

L'Oc. 

Di», 

10  55 

IU,-1>.    Eg. 

15  27 

;    IL    Tr. 

In, 

12    0    3.7 

L-Ec. 

Re. 

14  16 

UI,    Sh.     In, 

le   9 

L    Sh, 

In. 

sm     546 

L  *  Tr. 

Id. 

16  11 

lU.    Sh.    Eg. 
I,    Oc.    Dk  1 

17  12 

L    Tr. 

Eg. 

7    2 

L*81i. 

In. 

23  24 

17  44 

IL    8h. 

I^ 

! 

IfOTlL^ht.  d*tJ<ttC 

vinrnsH;  Eg.,  «£n 

IV;  I»\&.,  dV«w^v«»n&Mv  >S».,TB»^(V«tt» 

tuAV  Kc^>  eoUp*flL 

L     . 

H  ooooltallofii  Tr., 

tramiiiiC^buXAW 

tifl-    %\i.,te«i»\V«lV 

«3h^i^i;v^^t«^ 

JUPITER'S  SATELLITES,  1894. 


461 


—  - 

WASHINGTON 
JAKl 

1 

rAi 

lEAN  TIME. 
IT. 

Pha$t$  0/  the  Edipmi  0/  the  Sal 

\t»  fmr  am  AmkHu^  TtUttoft. 

I. 

r^  - 

0 

^• 

^  i  i 

11. 

f^ 

L>  • 

r  an  huertutf(  TkUteopt. 

9~ 
3 

1 

r 

Watt. 

SMi. 

i:        0                     3-              4-                 II 

•9 

c 

^       31-                             4- 

1 

3-      -1 

) 

4 

1 

3-                 b « '                                       1 

5 

*•                            c 

6 

7 



J-3                                                                           ^^ 
)      -1           9-      -8 

8 

9~ 

~I0 

II 

19 

13 

~I4 

"^15" 

l6~ 

17 

18 

—    — 

•4                                           •«              C 

)                                3- 

1            »• 

/             1 

'* 

c 
c 

)                -9 

3-    -4 

\       r 

•3    9-               V    O                                                                                    1 

Oi- 

•30             -4                                                          tell 

c 

)                   9-  -3          -4                                      10' 

f 

c 

)                                 3-                  -4 

- 

•9 

0            1  3-                                           -4 
0              •«                                             4- 

0    ;•          --     i- 

19 
90 

■     ■ 

•3        9-           1       C 

)                                     4- 

>|-         4- 

91 

4- 

c 

^C 
C 
C 
C 

)                      .'                                                          !• 

99 

93 
94 
95 
96 
97 

— 

4-                         1-^ 

>                                   '3 

4.                               ^ 
4"                                -  -      ---     - 

)           1         3- 
)         -9 

•4                               3- 

>           I-9- 

•4                      -3             9-1         C 

•4                                ^-^ 

C 
TC 

)      1- 

98 

•4 

)                 -3-9 

99 

09^ 

•9 

30 

•9                   O        1              -43                                                         II 

31 

OS- 

1      0  •«                ■*                  II 

|| 

462 


JUPITER'S  SATELLITES,  1894. 


1 

WASHINGTON  MEAN  TIME. 

1 

FEBRUARY, 

A      li    m     ■    I 

rl       b    m     H 

d       b     nt      ■ 

1     2  &;i  56  2 

L    Re. 

B«. 

l«l   20  32 

L    Sh, 

Kg* 

1»    17  38 

II.    Tf.    hu 

tio  :wi 

L    Tr, 

lu. 

22  2a 

IL    Oe. 

r1. 

20     3 

IL    Tr.    U 

1            21  54 

L   m. 

In. 

23  40  ij6.2 

n.    Eit. 

D«. 

20  16 

IL  SL  iii:  1 

)ti  AS 

L    Tr, 

Kg^ 

II      0  56  4^8 

11.    EtJ. 

Ut.. 

-£2  39 

IL    Sit,  Eg. 
L-Ot   Ski 

m    4 

n.    Ti. 

In. 

2  43 

in.    Oc. 

Dk 

m   10  43 

HO? 

L    Bh, 

Eg, 

4  46 

11 L    Oo, 

Re, 

14  12  3HJ8 

I.    Ec    Bi^, 

I  27 

XL    IV, 

vt 

a  16  ri3.7 

m.'Ec. 

DlH, 

ai     7  5S 

L'Tf.    Ih.    1 

1  40 

IL    8b. 

In. 

10    0  34.7 

IIL-Ec. 

H«, 

9  U 

L'Sh.   K 

4    t 

n,  sh. 

Dm. 

14  17 

L    Oo. 

Dis. 

10    6 

L-T.,    E^ 

17  53 

h    Oc. 

17  47  46.8 

L    Eo. 

Be. 

IX  25 

L'Sli,   4  1 

21  22  58,G 

I,    Eo. 

Kft. 

m   11  2S 

I.*Tr, 

In. 

11  55 

IL    Oc.    Dk  1 

»    15    5 

f.    Tr, 

hu 

12  47 

L    6b, 

In. 

14  19 

IL    Oe.    fU   f 

16^^ 

L    Sli, 

hi. 

13  41 

L    Tr, 

Eg, 

14  35     2-2 

IL    &^    Dk  i 

17  ir 

L    Tp, 

Eg. 

u  m 

IL    Tr. 

In. 

16  51   18.6 

IL    E^    lU.  ^ 

17  24 

U.    Oc, 

15    0 

L    Sh, 

Eg 

20  56 

IIL    Tr.    im.    , 

18  36 

L    Sli. 

Eg, 

17  23 

IL    Tr. 

Kg. 

23    2 

m,    Tr.    %. 

19  4B 

IL    Oit, 

R^. 

17  38 

IL    Sh, 

In 

^J     2  18 

in.    SIi.    IiL    * 

20    4  58,5 

II.    Ek\ 

Dii*, 

20    0 

IL    Sh. 

Eg. 

4  17 

III.    8h.    Eg.   1 

22  20  36.5 

IL    Ec. 

lU. 

IS     8  46 

L*Oo. 

Dii. 

5  12 

22  41 

III.    Oe. 

D{«, 

12  16  47,6 

L    i5c. 

Re. 

B  41  ;*a8 

L*Ec    &L 

4     0  45 

IIL    0<^, 

Rr, 

14    5  :s 

L    Tr. 

In. 

93     2  22 

I.     Tr.     In. 

4  14  58,9" 

III.    Ec. 

D;*^ 

7  It; 

L*Sh. 

lu. 

3  40 

I.     Sh.     lu     1 

5  57  3a.3 

llI.*Ec. 

\Uu 

^  if> 

L*rr. 

^i 

4  35 

J.     Tr.     Eg, 

i  J  22 

L  *  Oc. 

Dm. 

D  17 

IL-Oc, 

5  54 

L     Sh.    Eg. 

t5  51  r>3.o 

L    Ec. 

Ite, 

i)  21) 

L'SU. 

Eg. 

6  59 

IL*Tr-     In. 

a     9  33 

L*Tr, 

In, 

11  41 

IL  •  Oc, 

Ke. 

1>  23 

lL*Tr.     E.?. 

10  &2 

L  *  SIj, 

In, 

n  58  57.1 

n,»Ec. 

Uia. 

9  3S 

IL*Sh,    U 

11  45 

L*Ti% 

Eg. 

11  14  57.3 

IL    Kc. 

lie. 

11  5S 

II.     Sh.     Kp 

VI  n 

II. -Tr, 

In 

16  51 

IIL    Tr. 

111. 

23  41 

I.     Oe.    l>i». 

13    5 

I.    Sh, 

Eg, 

18  56 

111.    Tr, 

E8- 

!>4     3  10  34.6 

1.     Ee,    Be, 

14  45 

U.    Tr. 

Eg, 

22  17 

III.    Sh, 

III. 

MO  51 

L     Tr,     III, 

H  50 

IL     Sh. 

In! 

15     0  15 

111.    Sh. 

S£. 

22    9 

L    8h.     bi. 

17  21 

IL    Sh, 

DI^, 

3  15 

I,    Oc. 

23    4 

L    Tr.    Eg. 

e     6  50 

I.*Oc. 

6  4r,  43.3 

I.  *^  Ec. 

Re, 

95      0  22 

I,     Sh.    Eg, 
U.     Oc     Dw. 

10  20  54.4 : 

L  •  He. 

Re. 

IS     0  25 

1,    IV. 

I«. 

I  14 

r    A    2 

I.    Tr. 

In, 

1  45 

I,    Sb. 

Iti. 

3  39 

II.     Oc    R«. 

5  21 

L    Sh. 

In. 

2  30 

I.    Tr. 

Eg. 

3  53    e.o. 

IL     Ec.    Din. 

6  14 

L*Tr. 

Eg, 

3  58 

I,    Sh, 

Eg. 

6    0  32.7 

IL*E<?,    Be. 

nu 

II.'Oc. 

4  18 

11,    Tr. 

In, 

10  53 

IH,*Op.    Dm. 

734 

L  '  Sh. 

Kg. 

6  43 

lL*Tr. 

Eg. 

13    0 

UL    Oc.    Ef^ 

y   5 

IL»0.-. 

Re. 

6  57 

IL*Sb. 

In, 

1            16  19  38.2! 

IIL     Ee.    Dk 

'            IJ  *i2  :»7.*> 

II. 'Ec. 

Difl. 

*J  10 

lL*Sti. 

Er. 

18    5  35,4 

IIL     l^lc,     R* 

11  38  A'2rd 

II. -Eo, 

R«. 

21  44 

L    Oc. 

Die. 

IH  11 

I.     Oc.     Dt^ 

12  51 

III,    Tr. 

In. 

1?      1  14  44.9 

L    Ec. 

Ee. 

21  39  27,9 

1.     Ec.     Re. 

14  5:i 

11 L    IV. 

Eg. 

18  54 

1.    Tr. 

In. 

a«    J  5  20 

L     Tr.     In. 

18  Iti 

Ill,    Sli, 

In, 

20  14 

I.    Sh, 

In. 

16  38 

L     Sh.     In. 

aO  13 

IIL    Sh. 

Eg. 

21     8 

L    Tr. 

Eg. 

17  34 

I.    Tr.     Eg. 

8      1  VJ 

L    Oc. 

Dia. 

22  27 

1.    Sh, 

18  51 

L    Sh.     Eg. 

4  49  50.G 

I,     Ec. 

Re. 

22  36 

IL    Oc. 

D^'. 

20  19 

11.    Tr.     In, 

22  30 

I.    Tr. 

In. 

18      1     0 

II.    Oc, 

Re. 

22  44 

11,    Tr.     Eg. 

2:?  50 

I.    Sh. 

In. 

1  16  59.3 

IL    Ec. 

Dia, 

22  5-1 

11.    Sh,     In* 

H     0  43 

L    Tr. 

Eg. 

3  33    7.5 

11.    Ec, 

R«, 

MT      1  17 

n.    8h-     Eg. 
1,    Or,    m 

1        xto 

IL    Tr, 

lit; 

6  46 

lIL*Oc. 

Die, 

12  40 

1        «  a 

L    Sh. 

Eg. 

8  51 

IIL'O*?. 

Re. 

16    8  27.1 

1.    Ec,     R*. 

<  1 

IL    Tr. 

Eg. 

12  18  13.4 

UL    Ec. 

Dia. 

!*fS      9  50 

L-TV.     In. 

^«5 

IL    8h, 

In, 

14    3    2.4 

UL    Ec. 

Re. 

11     7 

L*8b-     In. 

erit 

11,  •  Sh, 

^. 

16  14 

I,    Oc. 

Di«. 

12     3 

I.    Tf-     Eg. 

10  48 

L    Oc, 

10  43  38.7 

1.    Ec. 

Re. 

13  20 

L    Sh*    S. 

23  18  52,6 

L    Ec. 

R«, 

lO    13  23 

I.    Tr. 

In, 

14  M 

f  •    16  50 

I,    Tr. 

In. 

14  43 

1.    Sh. 

In. 

Ifi  59 

11,    0<:-     R*. 

18  18 

T,    Sb, 

In. 

15  37 

1,    Tr. 

Eg. 

17  11  12.8 

II.    Ec-     Dk 

19  12 

L    Tr. 

Eg. 

16  56 

I,    Sh. 

Ei. 

19  27  46.2 

n.    Ec.     E^. 

19  59 

IL    Oc. 

. 

— • .-_ 

Oc,  iklwy^n  gOCHlt*tJ*>n )  Tr,,  %xvm%  at  %U«  »^*\\lVs  \  ^  ,  \.rta%\^»  ^  \M.<b  12*^*2^-*  \  *  ^"ui&A^  W."m  i^e£!«»«t«^ 


JUPITER'S  SATELLITES,  1894. 


468 


WASHINGTON  MEAN  TIME. 

FEBBUABY. 

Pka$e9  0/  the  Edifm$  0/  the  SaMiiu  fvr  an  imrnHmg  T>iem»pe. 

I. 

r^  ■ 

1 

r^ 

^  • 

Ky    i  i 

11. 

&, 

] 

t^*  .' 

Owj^pp'wtwM  at^  fir  tm  hutrling  TVutufi. 

©•y. 

Wm(. 

- 

1 

3*                         0            •19-                                     -4 

9 

•3              •:,         0                                                -4 

3 

•3-9           0         1-                                                4- 

4 

•1      0           '3     '9                            4« 

5 

OI-9-                        4-3 

6 

«• 

c 

"c 

c 

c 

>       4*                  3*                                            •!# 

7 

4-   1- 

>  3'                                                                     •9# 

8 

4-         3- 

)           19- 

9 

4-                -3                   l!{- 

10 

4-                                  -3    a            C 

)           1' 

II 

•4                                                    1        0                 -9                                                        •3# 

19 

•4                                                      0    I-9-                     -3 

13 

•4               9-                     0                              3-                                           •!# 

14 

•4          1 -90        3- 

15 



3-                 C 

)  -4   1          9- 

16 
17 

3-                     1-    9-    C 

)                          -4 

•3      •« 

c 

)              1                               -4 

18 



•1 

5-3           -9                                            -4 

19 

c 

)        I-9-               -3                                 -4 

90 

)                                 3-                       4 

91 

Oi- 

^c 

5              3-                              4- 

99 

3- 

0  ••           -a*-                                      II 

93 

Oi 

3-                      1-         O*- 

94 

•3      ,♦                  0            •> 

96 

4-                         -1         '30         •« 

96 

4-                                                      0         1-    9-       -3                                                         II 

97 

4-                                           «•       -1      0                                3-                                              II 

96 

•4                                                  -9        Ol-               3-                                                               II 

J 

464 


JUPITKE'S  SATELLITES,  1894. 


. 

W 

WASHINGTON  MEAN  TDim. 

HABCB.                                                                             1  j 

d      b    n    ft 

il       li    m     ■ 

tl           ll       H        • 

i     I    & 

lit   Tr- 

In* 

11      1   13 

I.    Sli. 

91     15  44; 

L   Tr.  k 

3  IS 

11 

.    Tr, 

Er. 

5  37 

IL'Oc. 

16  53 

h   62i.   k 

BSD 

IIJ 

.*gh. 

Ill, 

&    2 

11. 'Oc 

R«. 

18    0 

1.    Tr    ^ 

7  10 

1 

.•Oc. 

DU. 

9    5  42.2 

11.  •  Ec. 

Dl«. 

la  6 

I.  ^  s 

Bm 

U 

I* '  Sh. 

Kg 

11  22  4tti 

11.    Ec. 

R«. 

^  4:1 

II.   (h,  Dk 

10  »T  51J 

] 

.  •  f^c. 

Rh, 

10  17 

in-    Oe. 

Dit. 

W9      3  17  44.7 1     11.    Zc    1^  I  1 

St     4  19 

I 

.    IV. 

In. 

21  27 

111.    Ck. 

He. 

13     7 

1.      Oc.      UlL 

ni.    Tr.   la.       1 

5  36 

1 

.    8]]. 

Iti. 

22    7 

L    Or. 

Di*. 

I.^  .\o 

ti  33 

: 

."Tr. 

E^- 

l«     0  21  12,0 

III.    Ik. 

Dii*. 

15     1 

IIJ.    Tr.    &?.  1    ' 

7  iU 

] 

L*mu 

Eg. 

1  30  56.1 

I.    lie. 

R«. 

10  24  90.9 

I.   fk.  tu. 

0  40 

I] 

,*Tr, 

Iiu 

2    0  31.3 

II L    Ec. 

Ei^. 

19^ 

m.  6b.  u. 

m    S 

]] 

[.    Tr, 

Eg. 

10  IT 

I.    Tr. 

In. 

20  '25 

IIL    8h.    Eg. 

1$  Itl 

11 

.  mu 

Ill, 

20  20 

I.   su. 

In. 

93    10  16 

I.    Tr.    U 

14  3i 

11 

,    BU. 

E«. 

21  m 

I.    Tr. 

i*:g. 

U  22 

I.  Bb.  iiL  > 

3      [  39 

1 

I    Oc, 

Dlv, 

22  42 

h    Sli. 

Eg. 

12  30 

1,    Tr.    F4,  ' 

5    6  21.3 

1 

.    Ec. 

U«>. 

ta    1  40 

11.    Tr. 

In. 

13  3G 

I-      SlK      K^     ' 

*2^J  41» 

1 

,    Tr. 

In. 

4  to 

II.    Sh. 

In. 

17  55 

IL    Tr-    l».   I 

4     0    4 

1 

p    Hh. 

In. 

4  11 

II.    Tr. 

Kg. 

20    li 

IL    Sli.    U. 

I    It 

1 

.    Tr. 

Eg. 

6  33 

IL"SIJ. 

Eg. 

2f>  21 

11.    Tr.    ¥jt.   , 

3  18 

1 

.   sh. 

^t  ; 

m  37 

1.    Oc. 

Dia. 

^i  30 

If.    mi,    £f    1 

3  55 

11 

*    Oc> 

DlH.    1 

19  ri9  53.3 

I.    Ec. 

Re. 

«4     7  :i7 

L*Ot.    I«^ 

020 

11 

,    Ot. 

lEr. 

14    13  46 

1.    Tr. 

In. 

14*  5:1  17.3 

L    E«.    1£«. 

e  29  22J 

11 

,*iik% 

Dt>4. 

14  &7 

1.    8li. 

In. 

^A     4  4(; 

1.    'IV.    b. 

;             S  46    4J 

11 

.  *  Ee, 

Ke. 

16    0 

I.    Tt. 

Kg. 

5  rii» 

I.    mi.    U. 

15    4 

111 

,.o«. 

Vm. 

17  11 

L    Sb. 

Eg. 

7     0 

L*Tr,    Ki.   f 

17  n 

III 

-    Ocj. 

Rv. 

VJ  59 

11.    Oc, 

Dia. 

rt    4 

ri.  Oc.  I&. 

Jh    t>.    Bjk 
1.     !>:.     IW*.  ' 

20    0          i 

1 

.    Oc, 

Di». 

22  24 

II.    Oc. 

Re. 

12     It 

20  2fJ  m4 

111 

Kc. 

DlH. 

22  2:1  50,5 

IL    Ec. 

Di«. 

hi  :m  I6.l 

1«    7  37.2 

111 

.    Vk. 

He. 

Id    n  40  50.1 

11.    Ec. 

R«- 

Sill     2    7 

2;i  :t5  13,U 

1 

.    E*. 

Re. 

0  33 

III.  •  Tr. 

111. 

3  54 

ui.  c>c.  iih. 

«    17  18 

1 

[,    Tr. 

1». 

11    7 

I.    Oc. 

Dls, 

5  as    6.6 

1.    Ek^    Bf^ 

18  3U 

1 

.    8)1. 

III. 

11  43 

III.    Tr, 

Eg. 

H    6 

111.     Off,    Re-    1 

10  :i2 

1 

.    Tr, 

Eg. 

14  22 

III.    8h. 

In. 

8  22  o7.3 

lII.*Ec,     Dk 

!W  47 

J 

.    8h. 

Ki. 

14  28  45.8 

I.      E€. 

]t«. 

10  13  43.3 

in.     Ec.     Re. 

23    2 

11 

.    Tr, 

In. 

143  24 

III.    8h. 

Eg. 

23  16 

I.     Tr.     til. 

«      1  27          , 

11 

.    Tr. 

^g* 

l«     8  Iti 

I. '  Tr. 

In. 

!1»     0  10 

I.     8I1.     II*. 

1                1  32          1 

11 

.    SIi. 

In! 

0  26 

I.  •  8b. 

Id. 

1  30 

1.     Tr.     K^ 

3  55 

11 

.    Slu 

10  30 

I.  *  Tr. 

Eg. 

2  1^ 

I.     8b.     E«. 

t4  3^1 

1 

L    Oc. 

11  40 

I.    81j. 

Eg. 

7  18 

ir, -Tr.     hi. 

18    4  12*2 

1 

.    Ec, 

He. 

15    8 

II.    Tr. 

III. 

0  25 

II. 'Sh.    hi. 

r  n  48 

1 

.    Tr. 

In. 

17  m 

II.    8k 

In. 

1>  44 

lI.*Tr     Eg.    ' 

13    2 

'            14     1 

1 

.    Rh. 

In. 

17  34 

11.    Tr. 

Eg. 

11  40 

II.    8Ii.    Hk.    1 

1 

-    Tr. 

Ek. 

10  52 

11.    81i. 

Kg^ 

2t»  37 

I.    tk.    Dk 

15  15 

1 

.    Sh. 

E^. 
Di«. 

IT     5  37 

I.    Oo. 

Di«. 

Zi  51     0.4 

I.     Ec.     llr. 

17  IG 

11 

,    Oc. 

8  57  43.4 

I,  *  Ec. 

R*. 

'J»   17  46 

1.     Tr.     h*. 

10  41 

11 

.    Of. 

Re. 

t»     2  46 

L    Tr. 

III. 

18  48 

I.     Sb.     In. 

10  47  2il.O 

11 

.    Et'. 

Di». 

3  55 

I.    8b. 

In. 

20    0 

I-     Tr.     Eg. 

22    4  10.6 

11 

.   1':^, 

Re. 

fi     0 

I.    Tr. 

Eg. 

21     1 

1-    Sb.     Eg. 

»     5  17 

111 

.    Ti% 

It). 

e  8 

I.    8b. 

f^. 

^^>»     1  20 

IL    Oc.     Dk 

7  'M 

111 

.  •  I'r. 

Eg- 

0  21 

11. 'Oc. 

5  54  :)6.3 

H.     Ec     Ur, 

0    8 

1 

.'Oc. 

13  .50  24.6 

11.    Ec. 

Re. 

15    7 

f.     Ot^     fVi*. 

10  21 

111 

.  •  Sti, 

III. 

23  34 

in.   Oc. 

Dm. 

18  10 

111.    Tr.     In. 

12  22 

III 

.    8li. 

Eg. 

19     0    7 

I.    Oc. 

DIb. 

18  10  50.3 

I.     Ec.     Ur.    ! 

12  XI    5.6 

1 

.    Ec. 

r1 

1  45 

III.    Oc. 

R*. 

20  22 

in.    Tr.    i:g. 

»     6  17 

1 

.    Tr. 

111. 

3  26  33.0 

1.    Kc. 

Re. 

22  Zt 

111.     Bii.     h,. 

7  31 

1    1 

.  •  m. 

hi. 

4  22    7.0 

II L    Ec. 

DiH. 

3«     0  27 

111.    .*3ib.     Eg. 

S  31 

1 

.  •  Tr, 

Er. 

6  11  38.6 

IH.    Ec. 

Re. 

12  16 

I.    Tr,     Irt. 

0  44 

1 

.•8li. 

Eg. 

21  16 

1.    Tr. 

hi. 

13  IT 

1.     ^h.      In. 

12  24 

11 

.    Tr. 

IlK 

22  24 

i.    8b. 

In. 

14  :io 

I.    Tr.     Kg. 

14  40 

11 

,    Tr, 

Eff. 

23  30 

1.    Tr. 

Kg. 

ir,  :*o 

I.    Sh.     Eg. 

14  51 

T] 

,    S*i, 

In. 

1*0     0  37 

L    8h. 

Kg^ 

20  42 

IT.    Tr.     III. 

17  14 

11 

.    Slu 

Eg. 

4  31 

n,    Tr. 

111. 

22  44 

II.     gh.     In 

lO     3  3S 

1 

.    Ckv 

Dk 

♦>  47 

11.*  8h. 

In. 

23    8 

II.    Tr.     Kg. 

7    2    4,5 

1 

r.  *  Er, 

Rh. 

6  57 

II. 'Tr. 

Eg. 

31      I     8 

ri.    8b.     Eb. 

11     0  47 

1 

.    Tr. 

In. 

0  11 

11.*  Sh. 

E|?. 

Dm. 

0  37 

2    0 

1 

[.    Sh. 

In, 

18  37 

I.    Oc. 

12  48  45.2 

I.    Ec.    Be. 

3    0 

1 

r.    Tr, 

Eg. 

21  Tk.  20.4 

h    Ec. 

Re, 

JfOTm.-"  In.  d«Dnt«A 
Dei.  doitotei^ 


ti^^  ui^^SUti'MI- 


JUPITER'S  SATELLITES,  1894. 


465 


WASHLNGTOM 

MEAN  TIME. 

MARCH. 

Phatt$  •/  (Ae  EdifHt*  of  the  SaUUitt$  fir  m  hwtrting  TVfcopt.                              1 

I. 

r^  ■ 

^^ 

9  ' 

kJ  i  : 

f  f 

r^ 

II. 

O  ' 

I>*y. 



WMt. 

.-. 

1 

•4                                              3- 

o          •« 

••• 

3 

•43-                           1-    09- 

3    1 

•3         -9     -4           C 
1-3       C 

)             1 

<  i 

)          •< 

•«• 

5 

7 

~8 

9 

t 

i 

)               1-     %            -4 

j                                     -3           -4 

•9  • 

)      1-                 3-                                   -4 
)                  -9                                           4- 
)      9-                                                4- 
)     -1                                    4- 
)                      4- 

•«• 

Oi- 

3- 

10 
II    1 

•3         9-                      C 
•31-         C 

19 

*0              ',    9- 

13   1 

4-        •19-        O                                  -3 

M    1 

4-                        -9               O          1-                3- 

15 
16 
17 
18 

4-                                                     1 
4-                                      3- 

«C 

>           -9 
)l-       9- 

•4                        -3           9- 

)         ^-l      9- 

_:'.• 

•4                             -3         1- 

19 
91 

•4 

•    ^ 

1-  -4  3 
•9 

)                                  -3 
)            1                3- 

99  1 

)      3-  -9                     -4 

93   1 

3- 

)    1-      9-                                      -4 

Z'f 

94 
95 

3-               9- 

O                                                             -4 

•3              -9 

I'C 

)                                                              4- 
)  -3     1            -9                                4- 

96 
"97 

98 

-^ 

09- 

•9 

)                               3       4- 
)               1  4-            3- 

-  — 

99   1 

•1 

40       •«  3- 

30  1 

31  1 

4-       3- 

4-       3-                  9-         • 

1  c 

)        1-     9- 

) 

90 


466 


JUPITER'S  SATELLITES,  1894. 


WASHmGTON  MEAN 

TIME, 

1\ 

APBIL,                                                                                J  1 

il      It    m    » 

d      h    nt     » 

■1        tt     m      m 

1     6  46 

L    Tr. 

ttt. 

1«   15  20 

11.    Tr. 

Eg.   ' 

«»    19     3 

L   & 

li. 

7  m 

1  •8h. 

Iri. 

17    3 

IL    8b. 

w» 

20  3:t 

L   Tr. 

^ 

d  0 

l.*Tr. 

Eg. 

11      0  3d 

L    Oe. 

Im. 

21    10 

L  m. 

f^ 

9  m 

1.    8h, 

Ek. 

3  41  45.0 

L    Bo. 

Re. 

«1      5     7 

u.  t>. 

Ul 

14  &U 

U.    Oc. 

Dili* 

21  48 

L    Tr. 

111. 

<J  ai 

U.    Sh. 

k.    i 

Ik      19  iJ  i%A 

IL    K<5* 

R#. 

22  rm 

L    Sh. 

In. 

7  33 

IL'Tr. 

U  1 

W  ^    A    B 

1     Oc, 

Dl*, 

lli     0     1 

1.    Tr. 

Eg. 

8  39 

IL    Sh, 

i«- 

7  17  33.4 

1. '  Eo. 

R<<. 

0  52 

1.    8h. 

e|. 

Dl-i. 

15  41 

I.    i^ 

lik.  '    1 

6  16 

HI.'Oiu 

Di*». 

7    5 

lL"Oc. 

18  34  33Utl 

h    Eft 

Et   1 

10  !20          1 

HL    (k, 

Ri*. 

11    6  36.0 

IL    Ec. 

Ke. 

»3    12  40 

h    Tr. 

IlL,      ' 

„          12  24  l».7 

IIT.    Eo. 

DiJi. 

19    9 

I.    Oe. 

Dfs. 

13  31 

L    Sh. 

In. 

|k       14  16  20.9 

III.    Ec. 

R«. 

22  10  32.0 

L    Bo. 

lU. 

15    3 

L     Tr. 

H     1 

H  ^     1  17 

I.    Tr. 

In. 

13     2  57 

IIL    Tt. 

In. 

15  45 

L    Sh- 

H     ' 

~          2  15 

K    Bh. 

lu. 

5  H 

IIL    Tr. 

Eg. 

23  19 

II.    Oc 

vL  \ 

3  30 

L    Tr. 

l^g^ 

6  23 

III.    81i. 

In. 

'^3    4  34.0 

IL    Ec- 

Re. 

4  28 

K    St. 

^^^^ 

8  30 

IIL  *  81i. 

Eg. 

10  11 

L    Of- 

Thp, 

10    6 

IL    Tr. 

Li. 

16  18 

L     li. 

In. 

13     3   17<6 

1.     Br, 

^    1 

VZ    2 

IL    Sb. 

In. 

17     8 

L    l^ii. 

III. 

21  32 

III.    Oc. 

l»W  1 

12  32 

H.    TV. 

Eg- 

18  31 

L    Tr. 

Eg. 

23  47 

IIL     Or. 

E^ 

14  :^ 

IL    Sli. 

Eg. 

19  21 

L    8li. 

Eg. 

^4      0  25  52.8 

IIL    m. 

Dk 

!t!^  38 

I,    Oc. 

Di*. 

14     2  IH 

IL    Tr. 

In. 

2  21  44-2 

lU.     Er. 

Ei.   ' 

4     1  46  23,£> 

I.    Ec, 

Rtf. 

3  57 

11.    gh. 

In. 

T  20 

L-Tr. 

b. 

19  47 

L    Tr, 

In. 

4  44 

IL    Tr. 

Eg. 

8     0 

l,"Sh. 

l^    1 

m  43 

1,    »h. 

III. 

6  22 

IL    Sli. 

Eg. 
DU. 

U  34 

1.     Tr. 

I^ 

1*2     0 

I,    Tr. 

Eg. 

13  31^ 

L    Oc, 

10  14 

L    Sh. 

Eg.   1 

^23  57 

T.   mi. 

Kr. 

16  31t  23  7 ' 

1.     Eg. 

Re. 

18  31 

IL    TV. 

IlL      1 

S     4  17 

IL    On. 

Difi. 

Id    10  48 

L     Ir. 

In. 

19  52 

II.    Sh. 

111. 

8  31  :53.5 

IL  •  Ec. 

Ro. 

ti  m 

r.  sh. 

In. 

"      20  58 

11.    Tt. 

C4! 

17     8 

,      L    Oc. 

I>b. 

13    2 

I.    Tt. 

Eg. 

22  17 

XL  m. 

gt 

SO  15  14 J 

r    E«* 

Be. 

13  50 

I.    6h. 

Eg, 

93     4  4t 

L    Oe. 

tri  x^ 

IIL    Tr. 

In. 

20  29 

11.     Oe. 

Dl*. 

7  32     4,8 

L  •  Ec. 

H«. 

«    0  4r> 

UL    Tr. 

Ek. 

1«     0  27  21.5 

1 1.    Ec. 

Re. 

*^     1  50 

L    Tr. 

Id. 

2  s:* 

IIL    8U. 

In. 

6  10 

I,  •  Oc. 

Dm. 

2  29 

I.    Sh. 

In. 

4  28 

in.    85. 

I'^K- 

11    8    9.2 

I.     F^. 

R«. 

4    4 

I.    Tr. 

^^ 

14  17 

I.    Ti. 

hf. 

17    G 

IIL    Oc. 

Dis, 

4  42 

I.    Sb. 

Eg. 

15  12 

1.    SEi. 

In. 

19  20 

III.    Oc. 

Rf. 

12  43 

IL    Oc. 

Dia. 

16  30 

1.    Tr. 

Eg. 

20  25  44.8 

IIL    Ec. 

Dm. 

16  22  56.6 

IL    Ec. 

Bii. 

17  26 

L    S5. 

e5. 

22  20  18.4 

III.    Ec, 

Rtt. 

23  12 

L    Oc. 

Dk. 

a:i  m 

11.    Tr. 

In 

IT     5  18 

L    Tr. 

111. 

»T     2    0  48.6 

I-    Ec 

Rf^ 

f     1  21 

11.    Sh. 

In. 

6    5 

L    81u 

In. 

11  52 

III.    Tr. 

In. 

1  56 

IL    Ti. 

3^*.'' 

7  'M 

I.  *  Tr. 

Kg^ 

14    8 

III.    Tr. 

Eg^ 

:^  45 

If.    S)j, 

Dt«. 

8  19 

L*8h. 

rt 

14  26 

IIL    Sh. 

In! 

11  'J8 

h    Oc, 

15  42 

IL    Tr. 

i2 

16  35 

III.     Sh, 

Eg- 

U  44    7,4 

I.    Ec. 

Rf^. 

17  16 

II.    Sh. 

In. 

20  21 

L    Tr. 

In! 

1 ;        S     8  47 

I.*Tr. 

111. 

18    9 

II.    Tr. 

Eg. 

20  58 

I,    Bh, 

In. 

11  41 

I.    Sh, 

Id. 

19  40 

IL    J^h, 

Kg 

DlB. 

22  35 

I.    Tr, 

Eg. 

11     1 

I.    Tr. 

Eg. 

18     2  40 

l.    Oc. 

23  11 

L    Sh. 

£|t 

11  55 

1.    Sli. 

E(E. 
Dm. 

5  36  58.1 

L    Ec. 

R*. 

as    7  56 

II.  •  Tr- 

In. 

17  41 

JI.    Oc. 

23  49 

L    Tr. 

In. 

9  10 

II.    Sh. 

In, 

21  50  14.2 

IL    Ec. 

Ri^. 

1»     0  34 

L    Sh. 

In. 

10  23 

IL    Tr, 

Eg. 

9     S    S 

I.    Oc. 

Din. 

2     3 

I,    Tr. 

Er. 

11  35 

11.    Sh. 

^^ 

9  12  54  4 

I.  •  Ei% 

Rh. 

2  47 

L    Sh. 

Eg. 

17  42 

I.    Oo- 

12  40 

IIL    Oc. 

Dm. 

9  54 

II,    Oc. 

Dm. 

20  29  37.0 

I.    Ec, 

R^. 

14  54 

III.    Oc. 

R#. 

13  45  43.9 

IL    Ec, 

Re. 

»•   14  51 

I.    Tr, 

In. 

le  25    2,3 

m.    Ec. 

DiB. 

21  10 

L    Oe. 

Dia. 

15  26 

L    Sh. 

In. 

in  iH  lOM 

III.    Ef. 

Rfl. 

30     0     5  43.5 

I.    Ec. 

Re. 

17    5 

I.    Tr, 

Eg, 

m    3  17 

I.    Tr. 

In. 

7  34 

III,*Tr. 

In. 

17  40 

I.    8h. 

4^ 

4  10 

I.    Slu 

III. 

9  40 

IIL    Tr. 

Eg. 

39     2    9 

n.  Oc, 

'              5  31 

I.     IV. 

Ej;. 

10  26 

IIL    Sh. 

In. 

5  41  5L8 

IL    Ec. 

B«. 

1                  ^  ^ 

L    Sh. 

%^ 

12;i3 

IIL    Sh. 

Eg^ 

12  13 

L    Oc. 

Dk. 

m           12  54 

II.    Tr. 

In. 

16  19 

I,    Tr. 

In.     1 

14  58  19.3 

L    Ec, 

R«. 

ipi         14  ;{9 

II.    Sh. 

In. 

JUPITER'S  SATELLITES,  1894. 


467 


WASHINGTON  MEAN  TIME. 

APRIL. 

PhamM 

of  the  Edijm$  of  the  SaUUiUa  far  am  hmertimg  TeU$€ope. 

I. 

^, 

] 

r^ 

y- 

kyt  i 

II. 

^ 

1 

^ .' 

Cat^figuratiom  at  &»  for  tm  hwerHng  TtUfcope. 

1 

3 
"3 

Wart. 

SMi. 

P'L- 

A- 

•3              -9        0 

4- 

O,     1            -9 

•4 

1-         09-                      -3 

4 

•4                      9-                      C 

•4              1            C 

)             1                   3- 

>                3-                                                         -90 

6 

3-    -4    C 

)          1        9- 

7 

1                                                3-                     9-     1      O                4 

8 

1                                                      -3              -9             Ol-                                   -4 

9 

•3      O                 -9                                   -4                     •!# 

10 

1- 

c 
c 

)     9-              -3                                         -4 

9- 

)           1                       -3                       4- 

19 

1-             O                      3-                              4-                     •9#|| 

13 

3 

•  O        1-    «•          4- 

14 

3- 

O              4- 

15 

1                                                 -3              -9        4-     O     1-                                                                             II 

16 
17 



4-                -3         IC 

4-                                              IC 

)              -^ 

)          9-    -3 

18 
19 
90 

4« 

9- 

c 

•"9C 

c 

)        1                          -3 

ro3 

•4 

1- 

)                         3- 

•4 

)            •1-9 

91 

•4              3-              •!       9-C 

99 
93 
94 

•3        -4    -9 

c 

)        1- 

ioi- 

•3 

5        •« 

O         •39-  -4                                                                  1 

95 
96 

9- 

c 
"c 

5    1                             -3    -4 

1- 

)                            3-                        -4 

97 
98 

1                                                                                     O  3-      -1        -9                                         -4                   II 

09- 

3-       1-             O                                                             <•                      II 

99 

3-9                    O           »•                                      *• 

30 

•3              1       O       •«                         4- 

468 


JUPITER'S  SATELLITES,  1894. 


WASHINGTON  MEAN  TIMB. 

' 

MAY. 

4      1i    »     1 

ri      b    u     « 

d        b    n      tt 

1    I  S9 

UL 

Oc. 

Din. 

S    4  24 

L    Sb. 

In. 

«  la  46 

fL 

Tl^.    k 

4  16 

111. 

Oc. 

Ii«. 

0   a 

1.    Tr. 

Eg. 

11  47 

II. 

Sk.    k 

1  2&ao,7 

IlL 

Ec. 

Ditt. 

«  ats 

L    gb. 

S£ 

13  13 

n. 

Tf-    i^ 

6  23    0^ 

[IT. 

Ec. 

R«. 

u^  u 

IL    O0. 

14   12 

H. 

gfc.    £ 

9  St 

L 

Tr. 

Iti. 

19    0  I5ji 

II.    Ec*, 

Re. 

19  44 

L 

Or,    t*k 

9  56 

r. 

Sh. 

Ill, 

4     1  13 

L    Oc. 

Db. 

23  24  3a.4 

t 

&.     £iL     1 

11  2h 

I. 

Tr. 

Kg. 

3  5R  4^,9 

L    Ec. 

]|«. 

•   14}  53 

I. 

Tr.    k    1 

12    9          ! 

h 

Sh. 

Et 

IB  20 

Ill,    Tr, 

In. 

17  22 

I* 

Sb.   k.   1 

21  2t 

n. 

Tr, 

In* 

16  27 

I1L    Sk 

In. 

19     7 

I. 

Tr.   Ef, 

22  Sd 

It 

gb. 

lu. 

18  37 

II L    Tr, 

Eg.    1 

19  3S 

f. 

8t.    & 

23  48 

IL 

Tr. 

Eg. 

20  36 

HL    8k 

Eg. 

»     5    0 

fh 

Cfc.   Dk 

a    0  M 

IL 

m. 

Dm. 

22  22 

h    Tr. 

la! 

a  19  14^ 

II. 

i:«.  Bi^ 

6  43 

L 

Oc. 

22  53 

L    Sh. 

In. 

14     4 

1. 

Oc.    Ilk  1 

D  27    U 

I. 

Ec. 

Re. 

3     0  36 

h    Tr, 

Kg. 

IS  &a  14.6 

h 

Ee.    &. 

a    3  D2 

L 

Tr, 

lu. 

1     6 

L    Sb. 

Eg. 

THE  SATELLITES  OF  JOPITER 


ARE  INVISIBLE  FROM  MAY  Brs  UNTIL  JULY  Isr, 


JDTITEB  EEINO  TOO  NEiR  THE  SUK 


J 


JUPITER'S  SATELLITES,  1894. 


469 


WASHINGTON  MEAN  TIME. 
MAY. 


Pkaau  of  Ike  Eidipm$  •/  Ike  SaUKU$  fmr  <m  huttHmg  Tdttetft, 


&■■ 


III. 


e... 


II. 


e= 


IV. 


e 


No  Eclipse. 


Can/iguraiumM  at  8^  for  am  hmertimg  Tciempe. 


Daj. 

Wm(. 

XMi. 

1 

O  1-3   4-  2- 

«•   4- 

"T 

) 

) 

•3 
3- 

'!• 

4- 

-9  V 

C 

4- 

o    r    •« 

4- 

3-   1- 

O'^ 

•4 

3- 

2- 

O        1- 

•4 

•3               1 

o 

•«• 

470 


JDIUTER'S  SATELLITES,  1894. 


WASHIKOTON  MEAK  TIME, 

JULV, 

d     k   m    9 

d      li    m     • 

d      b    «     « 

1     3»7         1 

in,  Sli. 

Iji. 

11   22  47 

la  Oc. 

D1», 

«1    22  56 

L   Tr,   fi 

4  14 

Ill,    Tr. 

lu. 

i»     0  21 

IL    Sh, 

In. 

MM    U  25 

HL  a^  S 

446 

llh    Sli. 

Kr< 

1  16 

IIL    Oc, 

R**, 

16  13 

iL-a.  fa 

0  41 

UL    IV. 

^l 

137 

U.    Tr. 

In, 

IG  4a 

m,  sk  % 

e» 

n.  ah. 

In. 

2  21  49J 

1,    Ec. 

Dw, 

17  13  0a3 

L    Ec  D 

9i& 

U,    Tr, 

hu 

2  49 

IL    81i, 

Kg. 

17  3E2 

ra.    Tr,  i 

wm 

IL    gh. 

Ki?. 

4    8 

IL    Tn 

Ei, 

17  49 

H.   Tr,  1 

a  fifi 

U*    Tr, 

Kg. 

5  m 

L    Oc, 

Si. 

18  4^ 

IL    Sk.   1 

»     840 

L    gh. 

In, 

S3  32 

I,    8h. 

Id. 

sa>    4 

HL  ly,  1 

9    6 

L    Tr* 

In. 

la    0  10 

I,    Tr. 

In, 

20  m 

L    0(L   I 

10  54 

L    Sh. 

Eg. 

1443 

1.    Sb, 

Eg, 

20  20 

n,  Tr.  1 

11  2:5 

L    Tr. 

Eg. 

225 

L    Tr, 

Ki- 

M   11  33 

L'Sk    1 

a      2  50  47,4 

11,    Ee, 

Db, 

18  51  59,5 

IL    Ec, 

Dl*, 

15  11 

I.   Tr,   1 

&  ri0  27X* 

L    Ec. 

Dj*, 

imm  15,7 

L    Ec, 

Di«, 

16  38 

L   Sk  1 

62^ 

IL    Oc. 

Il«, 

22  40 

IL    Oc, 

Re, 

17  26 

1*   Tk   i 

8  41 

L    Oe, 

R<^, 

23  42 

L    Oc 

E«. 

34    10  48  11,4 

n.  Et,  ] 

4     H    » 

1.    8h, 

In. 

»4    18    0 

L    8b, 

la. 

11  40  54.1 

L    Ei.  ! 

3  39 

L    Tr. 

Ill, 

18  40 

L    Tr. 

In. 

U  42 

I. 'Ob.  : 

G23 

1.    8H. 

Kg, 

20  15 

L    8b, 

%, 

14  56 

IL'Ote. 

5  53 

L    Tr. 

4^ 

20  55 

1,    Tr. 

Eg* 

9«     8  52 

I.    Sb. 

IG  23  22,4 

IIL    Ec. 

DU, 

1*   10  25 

HL    8b, 

In. 

9  41 

L    Tr, 

20  4B 

IIL    Oc. 

Ke, 

12  47 

in.   8h. 

Eg, 

11     6 

L    Sh. 

21  46 

IL    Sli, 

In, 

13    7 

IIL    Tr. 

Er. 

11  56 

I,    Tr, 

22  49 

II,    Tr, 

III, 

13  39 

IL    8b, 

In, 

M     4  21  1S.1 

m-  E<^ 

ft     0  14 

zi,  m. 

Kg, 

15    1 

II.    Tr, 

In, 

530 

IL   Sb, 

027  56^ 

I,    Ee, 

Dm. 

15  18  43,8 

I,    Ec, 

Bh. 

6    9  18,6 

I.    Ec 

1  19 

11,    Tr. 

Kg- 

15  38 

III.    Tr. 

Eg* 

6  34  34.1 

m,    Ee, 

3  11 

L    0^. 

rI, 

16    7 

U,*Sb. 

Bg* 

7  U 

U.    IV, 

21  37 

I,      8lT, 

Itt, 

17  32 

IL    Tr. 

Kg* 

7  36 

m.    Ob- 

22    9 

L    Tr, 

In, 

16  12 

I,    Oc. 

R*. 

759 

U.    Slu 

an  51 

L    Sh. 

Eg. 

1«  12  29 

I,    8h, 

In, 

9  19 

I,      OCL 

«     i)  24 

1,    Tr, 

m 

13  10 

L    Tr, 

Iei. 

9  43 

n.     Tr. 

10  14  5(KG 

n,  •  Ec. 

Di«, 

14  43 

I.  m. 

Kg, 

10    9 

IIL     Oc- 

18  50  24.1 

L    1>, 

i>i^. 

15  i5 

I.     Tr. 

a. 

37      3  20 

I,    Sii. 

1             VJ  49 

IL    Oc, 

Ri^. 

17     8  11     6iJ 

IL    ^c. 

4  11 

I,    Tr. 

21  41 

L    Oc. 

R*, 

9  47  10,8 

I.    Ec. 

Dis. 

5  35 

I,    Sb. 

T    IG    6 

l.*Sk. 

In, 

12    6 

IL    Oc, 

Be, 

626 

I.    Tr, 

lU  39 

I.    Tr, 

In, 

12  42 

L    Oc, 

Re, 

s»S     0    6     9,0 

IL    Ec 

18  20 

L    8b, 

Eg, 

1«     6  57 

L    8h, 

In. 

0  37  42,7 

I,    Ec, 

18  54 

1.    Tr, 

Ei. 

7  40 

I,    Tr, 

In, 

3  42 

I,    Oc 

S     62fi 

in,  Sh. 

Ill, 

9  12 

I,    8b. 

Eg, 

4  SO 

U,    Oc- 

8  41 

m,    Tr, 

In. 

9  56 

I,    Tr. 

gL 

21  49 

I.    Sh, 

8  4G 

in,   8b, 

Eg. 

19     0  22  12.4 

m,    Ec, 

22  41 

I.    Tr, 

U    4 

H.    8b, 

I», 

2  34  10.8 

III,    Ec, 

Re, 

»»     0    4 

I,    Sli, 

11  10 

III,    Tr, 

Kg. 

2  56 

II.   8h, 

In. 

0  56 

I,    Tr. 

12  13 

IL    Tr, 

In. 

3  12 

in.  Oc, 

Dk, 

18  25 

HI.  8b. 

13  24  54.0 

I,    Ec. 

Di«. 

4  15  36,6 

L    Ec, 

Di#, 

13  4G 

n.  8h, 

13  32 

n,   8b, 

Kg^ 

4  25 

IL    Tr. 

In, 

19   6    a2 

I.     Ec, 

14  44 

U,    Tr, 

Kg- 

5  24 

U.    Sb. 

Eg. 

20  34 

II,     Tr, 

16  12 

L'Oc, 

Re, 

5  43 

in,   Oc. 

E^, 

20  50 

UI,    Sb, 

»    10  34 

L    Sh. 

In, 

0  56 

n,     Tr, 

Kg, 

21  16 

IL    Sh, 

II            11    £> 

L     Tr, 

In, 

7  12 

I,     Oc, 

Re. 

21  56 

m,     Tr, 

12  48 

L    Sb. 

Kg. 

SIO      1  26 

I,    Sb, 

In. 

22  12 

I,    Oc, 

13  24 

I,    Tr, 

k|. 

2U 

I,    T1-. 

In, 

23    6 

IL    Tr, 

10     5  33  59,0 

Jh    Ec. 

3  40 

L    Sb, 

Kg. 

SO     0  30 

III,     Tr, 

7  53  22,0 

L    Ec. 

Dia, 

4  26 

L     Tr. 

Et 

16  18 

I,  •  SU, 

9  15 

n,    Oo, 

Rp. 

21  29    5.7 

n,  Ec, 

17  11 

L    Tr, 

10  42 

I.    Oc, 

Re. 

^  44     1,7 

I,    Be. 

Dis. 

IB  ;(2 

I,    8b. 

11     5    3 

L    Sli. 

In. 

ai     I  31 

IL    Oc. 

Re, 

19^ 

L    Tr, 

5  40 

L    Tr, 

In, 

1  42 

I,    Oc. 

Re, 

31    13  25  13,0 

IL  Ec  : 

7  17 

L    Sh. 

Eg, 

19  55 

T,    Sb, 

In. 

13  34  m2 

I,    Ec    1 

7  55 

L    Tr. 

§E. 

20  41 

I,    Tr, 

In, 

16  42 

1,    Oe,    ] 

'              20  23    7.n 

m.    Ec, 

22    9 

I,    Sb, 

Eg- 

17  45 

n,  Oc,  J 

23  33  43.9 

ITL    Ec, 

Rf. 

JUPITER'S  SATELLITES,  18»4. 


471 


WASHINGTON  MEAN  TIME. 

JULY. 

Phtmt  of  the  Edip§eM  of  the  SaiMkM  for  am  hwerimg  TeU»eope. 

I. 

-r^ 

1 

r^ 

•W 

'"     i  o 

II. 

^^ 

1 

•^ 

Day. 

1 
9 

WMt. 

■Mt. 

3-  9- 

C 

c 

>l                                 -4 

3-              -9       !• 

)                          '* 

3 

•3                           O           •!•«                                            '*                  II 

4 

1-      •: 

c 

)       a-                                4- 

5 

9- 

)         1-          -3                           4- 

6 

•1 

)                                34- 

7 

o  ••      •  ', 

8 

4 
J- 

•  O                                                      •!• 

9 
10 

_ 

3-4-       -9             1-   O                                                                                   II 

4-              -3 

•1  V 

J                  -1 

II 
12 
13 

4-                                               I--3 

)              9- 



•4                                            9- 

3         r  -3 

>                                   -3 

14 

•4 

)       1-            -93- 

16 
16 

03- 

di- 

•4 

3-      -9 

17 

•3                                  O     i           -4                                                                  II 

18 

al-      o          «•            * 

19 

*       o      i                    ■* 

90 

O                                 -3                         '4 

91 

c 

•1   c 

)        1-        -9    3-                                 4- 

99 
93 

94 

»■ 

t- 

— y 

)!•                                4- 

•3 

),'         4- 

95 

•3       }: 

)                  9- 

96 

*•            a- 

D      '31 

97 

*•                    -ai- 

)                               -3 

98 

4- 

— ^ 

)          1-  -9             3- 

99 

t 

•4                                                  •! 

30 

1                         4                                 ,?                   O  1- 

31 

1                                     -4     3-                                  O                                                                •«•  ••• 

1 

472 


JUPITER'S  SATELLITES,  1894. 


WABHINGTOS 

MEAN  TIME. 

1 

AUQUST,                                                                             H 

d      b   »     « 

d     li    m     ■ 

d       li    ta      0 

1  10  46 

I.    8b. 

Iti. 

11     9  ft? 

n.  Oc. 

R«. 

31    22  37 

I.    Oc.    fc. 

11  41 

L    Tr. 

lu. 

14     1  36 

L   8h. 

lii. 

an     2    7 

U,    Or.    E4     ' 

13     I 

L   m. 

Eg. 

2  40 

L    Tr. 

lu. 

16  29 

L*Sb.    Ll 

13  m 

I. 'IV 

Eg. 

3  52 

I.    Sh. 

K^^ 

17  38 

I.    Tr,    1% 

»     8    3 

IL    8U. 

It^ 

4  3*^ 

I.    Tt. 

Bg, 

18  43 

L    Sh.    Eg 

8  2  rrfi.r> 

1.     Ee. 

1>Ih. 

22  fia  10,3 

L    Eo. 

Din, 

19  53 

I.    Tr,     U 

8  19  4SA 

III.    Ec. 

Dis. 

23  ThT 

IL    Sh. 

Li. 

»»   13  43  2B.2 

L'Ec    l»^» 

9  Titi 

n.    Tr. 

Ill, 

13     2    2 

IL    Tr. 

Li. 

15  44 

IL"8h.    Iv 

10  32 

11.    Sk 

Er. 

2    9 

L    Or, 

Re, 

17     if 

L*Oe.    h. 

10  34  30.0 

in.  Ec. 

Rii. 

3  23 

III.    8h. 

In. 

18     6 

11.    Tr.    b, 

11  11 

h    Of. 

Re, 

223 

II.    8h. 

•Eg, 

18  14 

n,    8h.    L^ 

11  bS 

HI.    Of. 

Di», 

4  35 

IL    Tr. 

Eg, 

20  15  42.3 

III,     E^,    l*y 

12  28 

H,    IV. 

I'^R^ 

4  TtO 

IIL    8h. 

i:«^ 

20  40 

IL    Tr.    Ec    1 

14  lU 

m.  •  oc. 

R^. 

6  37 

IIL    Tr. 

In, 

23  34  ^,9 

III.     Ec,    It^. 

S    5  1& 

1.  »b. 

III. 

9  14 

UL    Tr. 

Eg, 

*M4     0  51 

in:    Oc.    Ilk 

6  11 

I.    Tr. 

Li, 

20    «S          1 

L    8h. 

In. 

3  30 

ni.  Oc,  g^ 

7  2^ 

L    Sh. 

Eg. 

21  10 

L    Tr. 

In, 

10  57 

I,    Sh.    b.   1, 

H  m 

L    Tr. 

Eg, 
I)t, 

22  21 

1      L    Sh, 

Eg, 

12    8 

L    Tr.    l». 
L*1V*    % 

1     9  31  UI.H 

1,    Ec. 

23  STi 

I.    Tr. 

Ej^. 

13  12 

2  tKi    8.6 

IL    Ec. 

Dia, 

14   17  21  39,4 

L    Ec. 

Di« 

14  23 

5  41 

I,     Oe. 

Rp. 

IB  30    0.4 

n.    Eo, 

Dr*., 

as     H  11  40.3 

I,    Ec.    Dk 

7    tf 

IL    Oc. 

R«>, 

20  :© 

L    Oit, 

R*?, 

10  33  3^.6 

U,    Ecu    Dk 

»^  43 

I.    Bu 

In. 

S3  21 

IL    Oc, 

R^, 

11  3C 

I,    Oc,    Et, 

S     0  41 

L    Tr, 

In, 

Ift   14  35 

I,  '  Sh. 

Li, 

15  29 

U.-Oc,    H., 

I  &H 

L    Sh. 

Kg. 

1&  40 

L  •  Tr, 

In. 

m    r^m 

I.    3k,    Iji,    1 

2  Wj 

I.    Tr, 

Eg. 

U  49 

L  *  Sh, 

Eg, 

6  37 

I,    Tr,    In. 

20  Ml  44.U 

I.    Et'. 

Di«. 

17   ^^Cf 

1.    Tr. 

^. 

7  40 

I,    Sh,    Eg. 

21   lit 

IL    Sli. 

Ill,    1 

l«  11  50    0.9 

L    E«. 

8  52 

I,    Tr.    Ec. 
1,    Ee.    dk 

!Jija4 

IIL    Sk 

In. 

13  10 

IL    8h, 

ItL 

«T     2  40  10.4 

23  t8 

IL    Tr, 

Ill, 

15    9 

L'Oc, 

R**, 

5     1 

n.    Sh.    k. 

23  4(1 

IL   mu 

Eg. 

1.5  24 

IL'Tr, 

III, 

0     5 

I,    Oe.    Re. 

•     0  11 

L    Ov. 

R^, 

15  40 

IL*8h. 

Eg. 

7  97 

11,    Tr.     In. 

0  TiO 

IH.    8b. 

Eg. 

lii  17    1,7 

IIL  •  Ec, 

Dk. 

7  31 

II,    Sh,    Eg, 

1  50 

ir.    Tr. 

Eg^ 

n  57 

11.    Tr, 

Eg, 

10     0 

II,     Tr.     Eg. 

2  18 

IIL    Tr. 

irr. 

IB  34  20,7 

HI.    Ec, 

Rh. 

10  20 

Ill,     gh,     1«, 

4  53 

IIL    Tr. 

Eg. 

30  35 

IIL    0^. 

DiB. 

12  50 

111,'Sh.    Eg. 

18  12 

L    Sh. 

111. 

2:1  13 

III.    Oc. 

Rt'. 

15     8 

in,-Tr,     111. 

19  n 

L    Tr, 

III. 

17     9    3 

I.    Sh, 

In. 

17  47 

Ill,     Tr.     Eg. 

20  2li 

L    Sli. 

Eg- 

10  10 

L    Tr. 

In. 

23  54 

I,     Sh.     Id 

21  26 

L    Tr. 

Eg. 

11  18 

I.    Sh. 

Eg. 

as     1    fi 

I,     Tr.     Li. 

r  ir,  38   ai 

L  *  Ec, 

D1», 

12  25 

I.    Tr. 

E^. 
DFii. 

2    9 

I.     8h,     Eg. 

m  a  0,4 

IL  •  Et^ 

Dk. 

JS     6  18  22,4 

1.    Ec. 

3  22 

L    Tr.     Ey. 
I,     Ec.    VL 

18  41 

I,    Oc, 

Re. 

7  GO  505 

JL    Ec. 

Dis. 

21     8  :t2,9 

20  34 

IL    Oc, 

Re, 

9  38 

1.    Oc, 

Re. 

23  52  23.0 

II,     Ec.     Db. 

S  12  40 

I,    Sh, 

In. 

12  44 

IL    Oc 

Re. 

Ml     0  34 

I,    Oc.    R*. 

13  41 

I.    Tr. 

Iti. 

1»     3  32 

L    Sh, 

In. 

4  52 

II,    Oc.    E». 

14  &5 

L '  SL. 

Eg, 

4  39 

I.    Tt. 

III. 

18  23 

I,     Sli,     In, 

IS  56 

L'Tr. 

Eg, 
Dm. 

5  46 

I.    Sh. 

lig* 

19  m 

I,    T*-.     Ift, 

l>     9Fi6  30.4; 

L    Ec. 

GM 

I.    Tr. 

& 

20  37 

I,    81i,    Eg. 

10  3fi 

IL    Sh. 

In. 

S>0     0  40  44.5 

I.    Ec. 

21  51 

I-    Tr,    Eg. 

12  18  1G.2 

IIL    Ef. 

Di», 

2  27 

II,    Sh. 

In. 

30   15  36  52,9 

L-Ec    Di*, 

12  40 

II.     Tr. 

In, 

4    7 

L    Oc, 

R«. 

le  17 

n,  Sh,   In. 

13    l> 

IL     Sh, 

Eg, 

4  45 

IL    Tr. 

In. 

19    3 

I.     Oc.     R*, 

13  10 

L    Oc, 

rs. 

4  57 

IL    Sh, 

Eg. 

20  47 

II,    Tr.     In, 

U  34  IM 

IIL'Ec. 

R«. 

0  22 

IIL    Sh. 

In. 

20^ 

II-    SI*,     1^, 

15  13 

IL'Tr. 

01  s. 

7  19 

IL    Tr, 

Eg^ 

23  21 

II,    Tr,     Eg, 
III.     Ee,     D»- 

10  17 

JIL'0<;. 

R  r>o 

III.    Sh. 

Eg. 

31     0  14  50.5 

18  53 

IIL    Oc. 

Rp, 

10  54 

IIL    Tr. 

In. 

2  35    4,5 

m,     Ec.     R*. 

te    7    9 

L    8h. 

In. 

13  32 

UL    Tr, 

Eg^ 

5    4 

lU,    Oe.     Di-, 

H  10 

L    Tr. 

In. 

22    0 

I.    Sh. 

In. 

7  45 

III.    Oc.     Ee. 

9  24 

L    Sh. 

Eg. 

2:1    9 

I.    Tr. 

lii. 

12  51 

L'Sh.     In, 

10  2*; 

L    Tr. 

Eg. 

t»l     0  15 

L    Sh. 

Eg- 

14    5 

I.*Tr.      In,      ; 

11     4  24  53.0 

I.    Eo. 

DTh. 

1  24 

L     Tr. 

Eg. 

15    6 

1,  *  Sh.     Eg, 

5  20    2.0 

H.    Ec. 

0m. 

19  Ki    7,5 

L    Ec. 

Die. 

10  21 

I.-Tr,     Jgg, 

7  40 

L    Oc. 

Re. 

21  15  44.8 

IL    Ec. 

Dii.. 

JUPITER'S  SATELLITES.  1894. 


473 


WASHINGTON  MEAN  TIME. 
AUGUST. 

I. 

Phiuet  of  the  Edijm$  of  the  StdMiUt  for  an  fnreriinfr  TtUteope. 

.  r\         ...      r\ 

•  ^ 

•:   :  K^ 

II. 

r^ 

i  V 

ConfigurtUunu  at  15 

*  for  an  hwniinf^  TWffcope. 

9 

WMi. 

SMt. 

lO                   9-                                                                II 

«•  o?  •'                                    1 

3 

•9  1-        O              •<  ;3 

4 

1                                                                                     O             ,•                   3-       -4 

5 

•1 

O            .'                                          -4                       II 

6 

1                                                                9-  3-              O       I*                                                         •< 

7 

1                                  3-                    v'O                                          4- 

8 
9 

09- 

•3 

O                    -3                         <• 

•30    ••                        <• 

10 

•9       1-         O        <•              -3                                                         II 

II 

4- 

O        •«l                    3- 

4'                    -1 

O               8-3- 

13 

4-                                 9-      3-       O         !• 

14 

4-                           3-                      ^-l      O 

16 

16 

'  17 



•4                              -3 

•4                                              -3 

Oi-           •« 

,o                                     •«• 

•4                 -9            1- 

O                   -3 

18 

•4                  O    -9     1                       -3 

19 

1-             0<             9-  3- 

90 
"  91 

9-        3-  O           1"            •< 

3-               •9  1        O                                           •< 

99 

•3                              O    1-            -9                                    -4 

93 

•3            O    9-                                                         -4          •|# 

94 

9-                 1-  O                -3                                       4-                        1 

95 

O        1                         -3         4-                             •«# 

96 

1-           O                  9-    3-4- 

97 

9.       '0    4.      ., 

98 

3-        i    1           O 

99 

O       1       -9 

30 
31 

Oi- 

4-                                    -3 
4-                                      9- 

1  o    «• 

O          -8 

II 

474 


JUPITER'S  SATELLITES.  1894. 


WASHmGTO:N  MEAN 

TLME,                                            P 

i 

BEPTEMBliH,                                                                    ]  | 

fl      b    Ri     > 

«l       b    tti     « 

*      *    -     •    f                       11 

I    10    5  13.4 

r.    Ee. 

DU. 

11      3  43 

I.    8h. 

In* 

91      7   15               IL   IV    %]1 

13  10  as 

IL*E4:. 

Uh. 

5    0 

L    Tr. 

In, 

12  10  ia&|lfl-«Ef.   D^l  1 

u  3a 

L'Oc, 

R^, 

5  57 

L    Sli, 

Kg. 

11  34  3oa 

IIL-E^   Ui,      1 

ir.  m  33.0 

IL  '  Ec, 

R«, 

7  15 

L    Tr. 

& 

17  i» 

ni,    Oe.   Dk  ^ 

15  30 

IK  •  Oir. 

Db. 

19     0  55  18.6 

I.    Ec. 

IS  3;i 

I-   WL   k       ^ 

\ 

\H  13 

U.    Oc. 

Urn. 

496 

1,    Oo, 

R«. 

19  ri3 

L    Tr.    k 

1 

*a    7  *iO 

L    Sd, 

hu 

5    5  17.8 

IL    >k% 

DU. 

20     e 

IIL    0^   fc. 

1 

a  34 

1.    Tr. 

hu 

7  32  17.U 

11.    Ec, 

Rlv 

20  4Ej 

L  8h    i:^ 

1 

i>  34 

L    8k 

Kg- 

7  41 

1 1.    Oc. 

Di«. 

22     B 

L    Tf .    ^.       1 

10  r^} 

L    Tr. 

k|. 

10  16 

IL    Oc, 

Ke, 

**i    15  45  10.7 

I.'Ee,   14  1    f 

s    4  :o  :rj.o 

L    Ec, 

Dis. 

22  11 

L    Sli. 

In. 

19  IS 

L    Of.  Sit  H 

7  34 

11.    Sh. 

hi. 

2;*  29 

L    IV. 

Ill, 

20  m  10.9 

IL    Ec    Dk       , 

«    li 

1.    Go. 

lU 

13     0  2C 

1.    Sh, 

Eg, 

a3  26  42L*> 

U,    Eft.   lU        1 

10    5 

11.    m. 

Eg. 

I  44 

I.    Tr. 

23  33^ 

K,    Ot    Dk' 

10    c 

IL    Tr. 

In. 

19  2:1  37,4 

I.    Ec. 

D». 

aa    2  14 

If,    Of^    Ik  1 

15  41 

IL'Tr. 

Eg, 

22  55 

L    Oc, 

Re. 

13     2 

I,*Sii.    li.  ' 

14  *iU 

IlL-Sli. 

Iiu 

2:t25 

IL    gb. 

In, 

U  21 

L*Tr.    Itu 

liiSl 

ni.*feih. 

Kg- 

14     1  56 

IL    Bb. 

Eg. 

15  17 

L*Sh.    E^ 

19  20 

IIL    Tr. 

iif: 

2    3 

IL    Tr. 

In. 

16  37 

L'Tr.    S^  1 

23    1 

HI.    Tr 

Kg- 

4  36 

H.    Tp, 

Eg, 

94    10  13  39,1 

I.    Ec    DSH 

♦      I  48 

L    Sh. 

In, 

8  12    6,9 

IIL    Ec. 

Dk. 

13  47 

I.  •  Oc   Et  '  ^ 

2    4 

L    Tr. 

In. 

10  34  ^.7 

IIL    Ec, 

Ee, 

15  1& 

!l.*Sb.    U 

4     3 

L    8b. 

Kg. 

13  21 

HL-Oo. 

Dis. 

17  48 

IL    Sh.    £9, 

&  19 

L    Tr. 

ES. 

16    4 

IlI.'Oc. 

R«, 

17  56 

IL    Tr.    In, 

23    1  56.6 

L    Ec. 

16  39 

L*Sli. 

In, 

20  ^ 

n,    Tf-    ^. 

a     2  2S  54.0 

IL    Ec. 

DIa. 

17  59 

I.    Tr. 

111, 

^St     2  17 

HL    gb.    li. 

2  31 

I.    Oc. 

E«. 

18  54 

L    8ti. 

Kg. 

4  ri2 

UI.    §h.    Eg. 

4  55  31.1 

IL    Ee. 

R«. 

20  14 

I,    Tr. 

^. 

7  30 

I.       Sb.      IlL 

5    1 

IL    0«. 

Deb. 

IS   13  51  58.0 

I.  •  Ec. 

7  35 

ni.    Tr.    U 

7  34 

n.    Oc. 

Re, 

17  24 

L    Oo. 

Re. 

9  50 

I.    Tr.    I&.    ' 

20  17 

L    B\u 

In. 

18  22  57.6 

IL    Ec, 

Dift. 

9  45 

I,    Sb.    E«. 

21  33 

L    Tr. 

In, 

20  50    7.6 

IL    Ec. 

Re. 

10  20 

lU,    Tr.    Eg. 

22  32 

L    Sh. 

Kg.    1 

21    0 

II.    Oc, 

DU. 

11    6 

I,    Eo.    DU 

23  48 

L    Tr, 

K^. 

23  35 

IL    Os. 

Re. 

9«     4  42    2.0 

«    17  30  15.9 

L    Ec. 

1^  n  8 

I.    Sh. 

In, 

9  15 

I.     Oc,    B*. 

20  51 

IL    Sh, 

In.     , 

12  2<l 

I.  "^  Tr. 

In, 

10  17  41,1 

1 1.    Ei'     Db. 

21    0 

L    Oc. 

K^. 

13  2:* 

L'SU. 

Kg« 

12  4,^.  23,7 

IL-tk,    Re. 

^  22 

IL    Sh, 

Kg. 

14  42 

I,  •  Tr, 

Eg. 

12  57 

IL-Oc.    I*k 

23  26 

IL    Tr. 

iif: 

IT     8  20  17,5 

I.     Ec, 

D?a, 

15  32 

U.^Oc,     Kt 

7     2    Q 

IL    Tr. 

Kg. 

n  53 

L  '  Oo. 

Re, 

^r    1  58 

I,    Sb~    In. 

f              4  13  31.7 

ni.    Ec. 

12  42 

IL*Sh. 

In. 

3  18 

I,    Tr,    In. 

6a5   i.r, 

III.    Ec, 

E4j. 

15  13 

IL '  Sk 

Eg, 

4  14 

I,    Sb.    Eg. 

9  14 

TIL    Oc. 

Di«. 

15  22 

IL-Tr. 

IlK 

5  34           1 

1,    Tr.    Eg. 
I.     Ec.    Dk. 

11  :k> 

in.*Oc. 

R*. 

17  57 

II.    Tr. 

Kg. 

23  10  2L1 

14  45 

L'8li. 

In. 

22  18 

HI,    8h, 

In, 

siS     2  43 

I.    a?,    E«, 

H>    2 

I.*Tr, 

In. 

IS      0  52 

IIL    Sb, 

Eg, 

4  32 

II,    8h,    In. 

17     0 

I.  ■  Sh. 

Kg. 

3  34 

HI,    Tr, 

hf. 

7    5 

II,     Sb.     Eg. 

18  19 

L     Tr. 

5  36 

L    Sb, 

In, 

7  13 

IL    Tr.     L^ 

S    U  r>8  30,2 

L  '^  Ec. 

6  19 

HI,    Tr, 

Eg. 

9  49 

U.    IV,     Eg, 
III.-Ec,    m. 

15  20 

I.'Oc. 

Re. 

6  55 

I,    Tr. 

In, 

16    9  29.7 

15  40  3G.§ 

11.  •  Ec. 

Dis. 

7  51 

L    Bh. 

Eg. 

18  34     1,7, 

III.     Ec,    R«. 

ISi  13  24.B 

IL    Ec. 

Re. 

9  11 

I.    Tr, 

E^. 

20  27 

1,    Sh,    In. 

18  21 

U.    Oc, 

Dli*, 

1»     2  48  40.1 

I,    Ec. 

m. 

21  23 

IIL     Oc,    Dw, 

20ii5 

11,    Oc. 

Re. 

6  21 

L    Oc. 

Re. 

21  47 

L    Tv.     In, 

»     9  14 

l,    Sh. 

In, 

7  41  33.4 

1 1.    Ec. 

Dia, 

22  42 

I.    Sb,     Eg. 

10  31 

L    Ti. 

Iti. 

10    8  54.6 

IL    Ec, 

R6, 

»     0    2 

L    Tr-     ¥g. 

11  29 

L    8h. 

Kg- 

10  20 

IL    Oc, 

Din. 

0    6 

IIL     Oc,     Re. 

12  47 

I.  •  Tr. 

Kfc'. 

12  55 

IL  *  Oc. 

Ee. 

17  38  42.1 

L     Ec,    DhL 

Itt    6  m  &6,2 

L    Ec. 

dI*. 

3«     0    5 

L    Sb, 

In. 

21  12 

L     Oc,     Re, 

9  57 

I,    Oc. 

Re, 

1S4 

I,    Tr, 

In, 

2.'i  35  15,8 

H.     Ec.     Dh. 

ID    8 

IL    Sh. 

IM. 

2  20 

L    Sb. 

Eg, 

3a     2    3    9,0 

IL     Ec.     Re, 

12  39 

IL^Sli. 

Eg, 

3  40 

L    Tr. 

s& 

2  14 

II.    Oc    Dis. 

12  4r> 

IL  *  Tr. 

In. 

21  16  58*9 

I,    Ec. 

4  50 

1 1.    Oc.    Be. 

15  19 

IL'Tr, 

Eg, 

91     0  50 

I.    Oc. 

Ro, 

14  55 

L-Sh.     In. 

19  19 

III,    Sh. 

In. 

1  59 

IL    Sb. 

In. 

16  15 

L-Tr,     III. 

20  51 

IIL    Sh. 

Eg, 

4  31 

IL    Sb. 

Eg, 

17  11 

L*Bh.    Eg. 

23  29 

IIL    Tr. 

In, 

4  2Q 

IL    Tr, 

In, 

18  31 

L    Tr.     Eg. 

11     2  11 

HI.    Tr, 

Ee. 

Oe,  daaoi^  uQCultftUoa  i  Tr.,  trtukflU  <j1  IUa  **\as\\VUs  .  ^V,  ^xtga^  ^\  Viva  tL\L«A»«  v  *  ^MSftft*^*.^  m^Nw^s*^, 


JUPITER'S  SATELLITES,  1894. 


475 


WASHINGTON  MEAN  TIME. 


8KPTKMBKR. 


PAoMW  of  the  KdipM$  »/  the  SaUUUti  for  m  huaHttif  TtUtopt. 


I. 


■■% 


II. 


:  0 


III. 


.■:© 


IV. 


© 


No  Eclipse. 


IMy. 

Wen. 

XMi. 

1 

•4                                                                C 

>l                               -3 
)                     •2      3- 

-i^ 

S 

•4                                               1-       C 

3 

•4                                2-0     3-     1 

3-2-4I- 


O     -4   j 


•I        O 


O   4 


•«  o 


!• 


I-  o 


•«         3- 


10 


Oi- 


O        •13- 


•23-  I- 


~S       ^T 


IS 


13 


•I  04- 


14 


15 


16 

18 


Oi- 


4'«-  O      !• 


•«        o 


0«-'l         3- 


19 

'24 

08 


•4-3 


1- 


O  g      1 

;o 

o     I- 


•3# 


-2    I   o 


•«       3-    -4 


Oi  «• 


•2    1     o 


4-0  1'  •« 


JUPITER'S  SATELLITES,  1894. 


WASHINGTON  MEAK  TIMB^ 

=3 

OCTOB£B.                                                                        1 

tf         b     tU       li     1 

d      k    IN     * 

d      h    m      * 

_                       1 

1  n    7    LD 

h  •  Elf. 

£ji*. 

10  ^40 

IL    Oc. 

Be. 

5il     7  ae  44jS|    IL    Be.   Ik  ^ 

15  40 

L*Oe. 

B«, 

11     f>40 

L  ah. 

lo. 

12  ^ 

ll^^ik,  u 

n  50 

II.      ?4lL 

111. 

7    3 

1,    IV, 

In, 

20  37 

L   ^1.   ti. 

m  2a 

jr.  Hii. 

Kg. 

8    2 

I.    Sh. 

Eg, 

21  49 

1.   Tc.    b. 

'jui  m 

U.    Tr. 

111. 

920 

I    Tr. 

Eg. 

^  £i9 

L    Sk    fc 

Zl    *i 

H.     Tf. 

Eg 

lU     2  57    »2 

I.    Ec. 

Di». 

M     0     & 

L    Tr,    U 

t>   ii  u; 

lU.    Kti. 

I^ 

024 

I,    Oc, 

R«. 

17  47  aiJJ 

L'Ec    [^ 

Hm 

NI.    8(1, 

Kg. 

9  41 

11.  •  8h, 

In. 

tl  13 

1.    Oe^    & 

*f  *i4 

1.   ah. 

In 

12  14 

II.^HIi. 

Kg^ 

4s    1  ae 

U.    Sii.    h. 

ii)  4:1 

I.  •  rr. 

lii^ 

12  10 

n,'iv. 

Ii^ 

3  m 

U.    Tr.    ll. 

n  :e:i 

UL-Tr. 

En. 

14  53 

IL'Tr. 

dSi. 

4    c 

IL    Kt-    E^ 

It  ;tti 

!.  •  Sb> 

Eg. 

15     0    5  37.0 

Ill,    Ec. 

a  33 

IL    Tt,    ^ 

n  m 

!."Tr 

Eft, 

0  15 

w        c*t 

Ill, 

IS    5 

L-Sb,    iT 

U  19 

IIL^Tr. 

Et^. 

I  31 

, 

In, 

16  17 

L'Tr,    liL 

St    1;  as  24,n 

L    Be, 

Ui-. 

2  31 

1. 

Eg. 

17  21 

I,  •  Sh.    % 

10     8 

r.    Oe. 

Ri^. 

2  XJ  51.0 

* 

Be, 

18  11 

Uh    Hk    K 

V2  r,3  4L5 

tL'Eo. 

UiH. 

3  47 

• 

SP. 

18  ai 

L    Tr,    % 

i:*  ai  45J 

urm. 

Rf*. 

5    8 

* 

20  51 

IIL    St.    If. 

15  31 

iL'Oc. 

Di.. 

7  55 

* 

R«,    ' 

22  58 

IIL    Tr    In. 

i8    7 

IL    0«. 

R*- 

21  25  31.4 

» 

Dt«, 

«4     1  45 

IIL    Tr.    ^. 

4     3  .Vh* 

L    Sli, 

Ii*. 

14     0  50 

R«. 

12  15  47^ 

L-Bc,    Dk 

5  U 

1.    Tr. 

In. 

4  47     3.0 

Dia 

15  41 

L-Oe,    B^, 

G     H 

J.     Kli. 

E»?. 

7  15  VA 

, 

R«, 

20  40  5L7 

II.     Ec     Dm 

7  a? 

I,    Tr. 

Ek, 

7  19 

• 

Di«. 

aa     1  J8 

11.    Oc,    Be. 

Jl     1    3  44*^ 

I.    lie. 

Db. 

95G 

, 

R«, 

9  34 

L-Sb.    U. 

4  m 

I.    Ckj, 

tt*^. 

18  43 

I 

In. 

10  44 

I.-Tr.    In, 

1             ^    ^ 

IL    Sh. 

In. 

111  f4» 

I     , 

IlK 

11  411 

L-Sl*.    E^, 

93ff 

IL    B\u 

Kg. 

20  58 

I. 

Eg, 

13    II 

L-Tr,    Eg, 
h    Ec    l&. 

9  4fi 

IL   IV, 

In. 

22  15 

I.     . 

as. 

5I«     0  44     9.1 

ISS^ 

11, -Tr. 

Ek- 

ta   15  ^  5L8 

I, 

10    S 

L-Oc.    R«^ 

ao    7    3.8 

III.    Ec, 

Dk, 

1U23 

I.    Oc, 

E». 

14  50 

IL*SiK    1*. 

22  21 

I.    SU. 

In, 

22  58 

IL    Bb. 

In, 

17  10 

IL*TV.     la. 

22  Xi  r>c.8 

HI.    Ee. 

Re. 

!•     1  :jo 

IL    Tr. 

In, 

17  24 

IL-8b,     1^. 

a:*  40 

L    IV. 

Ill, 

1  31 

IL    Sb. 

Eg, 

19  40 

IL    Tr,     E^. 

6    0  :h! 

I,    8I1. 

Eg. 

4    0 

IL    'IV. 

Eg, 

•It     4    2 

L     Sb.     Jo, 

I   IS 

III.    Oc. 

Dm. 

13  11 

L  •  Sb. 

In, 

5  12 

L     Tr.     In, 

I  rrfi 

L    Tr. 

Eg. 

14  12 

IIL'-Sh, 

III, 

0  18 

I,     Sb.     Eg. 

4     3 

UK    Oc. 

Re, 

14  27 

I.  •  Tr. 

In, 

7  28 

L    Tr,     Eg. 

IIL  Ec.  m. 

VJ  '^2    5,fi 

I.    Ee. 

Dim, 

15  27 

1.  •  8b, 

Eg, 

8    3  25.3 

iEl    4 

r.  oc. 

Be, 

16  43 

L*Tr, 

eS, 

10  34  18.7 

IIL-Ec,     fe 

f   2  n  itia 

ri.  Ec. 

DlB, 

10  51 

IIL    gh. 

Eg. 

12  30 

lIL*Oc.    Dii. 

4  39  SfT-O 

n.  Ec. 

Ri^, 

19  13 

III.    Tr, 

In, 

15  24 

IIL'Oc,     K*, 

ll  i              4  4? 

n.  Oc. 

Di». 

22    1 

IIL    Tr. 

E^^ 

DlB, 

as     1  12  33,0 

L    Ee.    Diiw 

7  24 

11.   Oc. 

Rt^. 

it   10  22  17.7 

L*E<!, 

4  35 

L    Oc,    E#, 

16  49 

I.  ■  Sli. 

In, 

13  51 

L'Oc, 

R*, 

9  58  19.0 

IL    Ec.    Di», 

18    *i 

I.    Ti. 

III, 

le    5  17.8 

II.    E<j, 

DU. 

14  50 

IL'Oc,    K*, 

19    IS 

r,  sb. 

Eg. 

23  10 

II,    Oo. 

H«, 

22  30 

L    8I1.    lii. 

20  24 

L    Tr. 

e|. 

Dm. 

IS     7  40 

L    3h, 

lu. 

23  39 

L    TV.     Ill, 

B  14    0  25.4 

r.  *  Ec. 

n  .54 

L    Tr. 

In, 

99     0  46 

I,    Sli,     Eg. 

17  32 

I.  *  0<5. 

R^.    ' 

9  r^5 

I.  *  Sb, 

Eg. 

1  ri5 

I-    Tr,     ^, 
L    Ec     Db. 

20  24 

II.    Sh. 

lu. 

11  10 

L'Tr, 

Eg. 

19  40  55,0 

2-i  GO 

n.  sb. 

Eg. 

10     4  50  37.3 

I,    En. 

D^ 

23    2 

1.    Oc.     R*. 

2:1     1 

ir.    Tr, 

I«. 

8  la 

I,    Oc. 

Be, 

ae    4    7 

IL    8b.     In, 

»     I  :i7 

IL     In 

Eg. 

12  15 

IL'Sh, 

In. 

022 

IL    IV.     I«. 

10  H 

HI.    Sli. 

la. 

14  44 

IL'Tr, 

In, 

0  41 

IL    Sb.     Eg, 

U  l^^ 

l.^Sli. 

In, 

14  49 

IL  •  8b, 

Eg, 

8  5i» 

IL    Tr.     I5. 

12  :m3 

I.'Tr. 

lu. 

17  20 

n.  •  Tr. 

Eg. 

10  59 

L-Sb,     Itt. 

12  Gl 

111. -SI.. 

Eg, 

W     2    8 

L    Sh. 

In. 

18    0 

L    Tr,     lu. 

1             13  33 

I.  •  8h. 

Eg. 

3  22 

I.    Tr* 

In, 

19  15 

L    Sh.     Eg, 

14  rj2 

I.'Tr. 

e|- 

4    4  47^ 

III.      E€. 

DU. 

20  22 

L    Tr.     E^. 

15^, 

IIL*Tr. 

lit 

4  24 

L    ab. 

Eg. 

22  10 

ni.  Sb.    In: 

18  12 

III.    Tr. 

D*. 

5  38 

I,    Tr. 

%. 

31     0  5t 

III,    Sb.    Eg 

!•     8  28  49.3 

1.    Eo. 

6  34  21.8 

IIL    Eo. 

B«, 

237 

IIL    Tr.     lo. 

;         12  0 

L  '  Oc. 

Re. 

8  r»5 

IIL    Oc. 

Di». 

524 

IIL    Tr.     Eg. 

'              15  2a  32.1 

IK-Ec. 

Di», 

11  42 

llL'Oo. 

Re, 

14    9  23,0 

L'Ec,    Db. 

17  57  50.1 

U.  •  E45. 

Re. 

23  19    0,6 

1,    Eo. 

Dl». 

17  2& 

L'Oc,    Be. 

18    4 

U.    Oc. 

Di». 

«I     2  40 

1.    Oc. 

Be, 

23  10  ^,8 

11,    Ec,    0i«, 

! 


JUPITER'S  SATELLITES.  1894. 


477 




WASHINGTOM 
OCTO 

em 

[BAN  TIME. 

Pha$e» 

of  ike  EdifmM  of  the  Sai 

t»  for  am  hotrtU^  TeUttopt. 

I. 

f\       t 

^ 

1 

r\ 

•        ^~ 

^ 

"i    :  kzJ 

II. 

d    ^ 

^ 

1 

i  K 

5 

^  far  an  Inverting  Tdmaft. 

1>«J. 

WMi. 

XmI. 

1 

03- 

4-                         C 
4-                       2-               1-  C 

>         2-            3-                                                  •!# 

9 

) 

3 
4 

4- 
1                 *• 

3-                            O         1                                                                  •2# 
•3                   1-           O                     •« 

5 

1                        •< 

•3        2-   O              1 

6 

•4                         -2       i 

o    _.:3    _.        .          .        II 

7 

•4 

c 

)      1-  -2                     -3 

8 

>            2-            3- 

9 

Oi- 

2-                 03-             -4                                                                 II 

10 

3-                   -2    0      •!                                •< 

II 

1                                                -3                     I'          O                     •«                               •< 

12 

o«- 

•3                 C 
•2       1           C 

)             1                                                  4 

13 

)        -3                                                  4- 

14 

O      V                       -3               4-                               II 

15 

•1     C 

)               2-             3-  4- 

16 

)|-3-    4- 

17 

3-         V 

c 

c 

)l 

18 

3-  4-                      1- 

>                    •« 

19 

4-                         '3 

o«-    ••                                      II 

20 

1                    <• 

•2     1-             C 

C 

•1        C 

)  -3 

n 

1                   •< 

)  -2      1-                 -3 

22 

1                          *4 

)                  2-3- 

23 

•4                           2-           C 

)   1-     3- 

24 

•43--2            O                                                                           •■•II 

25 

3-                              §•  O                  -2 
•3                        O    «"l             •< 

26 

27 

1                                                              2-       1-            O                                            •<                               •3# 

28 

1                                                                                      O              ••            *3                             •<                •«• 

29 

•1          6                  «•            3-                              -4 

30 

1                                                                            2-        O       1-     3-                                           <• 

31 

1 

•23-        -lO                                              <• 

1 

JUPITER'S  SATELLITES,  18M. 


WASHI!rGTOH  MBJkS  TIME. 

— 

IIOVEHDB& 

1 

L*tV* 

Im, 

Mm, 

~       4       k    «     « 

t9   IV  41 

11    4  a»sdJ> 

^  10 
13    9    «L7 

lit    Ot 

L   £(w 

Dim 
Mm. 
Dm. 

Mm. 

4       h     V      • 

1  49 
!#     T 
It  ^ 

L    Tt.    I,. 

1  nL*A  u  \ 

»    837  lU 

11  m 

li^  34 

fi5t 

lL*lii^ 

It    Tr. 

ift. 

19  36 

19    ^  m 

3  14 

4  M 

'.  3> 

L    Tr. 
X.   TV, 

In. 

n  «       1  m-'Tn  k 

IS  S4             m-Tr,   It 

Id  10 

It). 

:o  29  ao^ 

I.   Be 

Din. 
He. 
Ib. 

fo. 

Eg. 

11     4 
17    0 

90  e 

I.    Tr.    tc.   ' 

9    5li6 

7    0 

9  m 

13     ^37 

9  17 
11    & 
11  U 

u 

IS   S   ftJl 
J4  34  l&IS 
tfS  1^ 

19  a 

^       4    3    «  13.1 

III. 'Be. 

III.*  Cite. 

III.   CM. 

f .    Ee. 

Ills. 

K*. 
|JI«. 

13  411 

120  47 
21  4a 

L 
L 
I. 
L 

In. 

M  14  19  13^ 

17  IS 
»4     1  !• 

23S 

3  45 

l.*0«>    B*.   1 

n.  »>  k.  1 

U.    Sb.    £k^ 

J      VI  :&  47  J 
"       17  H 
1     U24 
1  ^ 

1.    Ot^. 

n.  -  Kc. 

ll.'Oc. 
1.    Bb. 
1.    Tf. 

Hit. 

ItK 

M4     ^    g 
9  41 
17  56  5U 

„ 

In. 

^: 

Eg. 

5    d 
11  ^ 

12  in 

13  53 

14  35 

n.  Tt.  ik^ 

L*«^    In. 
r*Tr.    Im. 

r*8k  Eg. 

I.-Tr.    Bj 

!2  la 
e   offO 

0  4^ 

I.   Sk. 
I.    Tr. 
I.    ¥^. 

IL    Bti. 

Din. 
Hi.. 
In. 

21     4 
1*     4  *i7     U 

>5  46 
15  15 

to    7 

T.    Oe. 
It    Ec. 
1L*(X% 

I.*Tr. 

R«. 

Did. 

He. 

In. 

In. 

23  53    5^3 
M     2  34  I4.I 
2  35 
5  23 
8  47  45.0 

III-    Ec.    Db 
ITT.    Ec    Rp. 
III.    Oc.    D^ 
111.    Oe.    Eb. 
1. 'Ee.    Di». 

1^  4r» 

9  in 

11  :j1 
l«^  u 
10  r4 

IL-Tr. 

n.*fth. 

1.    Tr. 

In.     , 

Kg. 

III. 
Id. 

17  31 
1»^23 
l«  12  25  17.1 
15  30 
22  34 

r.  •  Sb. 

1.  •  Tr. 
I.*Oc. 

Eg. 
Eg. 
Dw. 
Ue. 
In. 

11  42 

90  19  49.8 
SM     0  12 

6    6 

6  44 

I.  -  Oc.  Ep. 
IL  Ee.  Dk 
Jl.    0«^     Re. 

1.    8h.     In. 

I.*Tr.     la. 

Ul     8 

^  to 
f    a  to 

4  (iHi 

{\  us 

L    81k 
L    IV. 

HL    Hh. 
111.    Kh. 
111.    Tr. 

ft 

IT     0  1& 

1  e 

2  51 
1)  44 

10  33 

11.    Tr. 
11.    Sb. 
n.    Tr. 

I.*  ah. 

1.  •  Tr 

In. 
Eg. 

In. 
In. 

8  m 

9  1 

^7     3  16  13.0 

6    a 

14  27 

L'Sb,     Eg. 
L'TV.     Etf. 
I.    Ee.    DU. 
I.    Or.    Ke. 
II.'SU.     In. 

8  m 

IH    3    I.Q 
i\}  17 
9     1  51  411M 
i\  25 

Hl.'Tr. 
h    C*c, 

u.  i^:^^ 

11.    Oil. 

Din. 
lU. 
1>U. 

12    0 
12  TiO 

It*  m  2.0 
22  :Ki  ri2.0 

2a  11 

I.  •  Sb. 

l.*Tr. 
III.    Ec. 
in.    Eo. 
III.    Oc. 

E^^, 

Dili. 

n«. 

Die. 

15  41 

17  3 

18  17 
^N     0  34 

1  11 

11. 'Tr.     In. 

11.  "811.     FrfT. 

11.  "Tr.     Ek. 

1.    Sh.     hi. 

I.    Tr,     Iti. 

i:i  tjl 

14  *iO 

Kj  :i7 
in  im 
»  10  ai  *i7/i 

l.'Hlu 
L  •  Tr 

l.'Mlu 

In.     , 
In. 

Kg. 

18     i  59 

li  5;i  46.7 

0  56 

17  44  27.2 
21  55 

III.    0€, 
I.    Ec. 
I.*Oc. 

11. -Ec. 

II.    Oo. 

Dm. 

Dia. 
He. 

2  50 

3  27 
14    5 
16  27 
16  52 

I.    Sh.     Eg> 

1.    Tr.     Eg. 

lll.'Sb.    Id.     , 

lU,  •  Tr.     In. 

IIL^Sh.    Eg. 

i;;  44 

lU  50 

yi  r>5 

19     0  *M 

h  *  Oc. 

ir  Kk 

IL    Tr 

11-       SlK 

U.    Tr, 

In. 
111. 

Kg. 
Kg. 

1»     4  12 

5  0 

6  28 

7  16 

W     1  22  12.8 

I.    Sh. 
I.    Tr. 

I.  mi. 

I.  •  Tt. 

I.    Ec. 

In. 
in. 

Eg. 
E^. 

19  15         1 
21  44  47^ 
99     034 

9  37  23.4 
13  20 

III.    Tr.     Er. 

I.     Er.     Ob. 

I.    Oc     B«.     1 

11.  *Ec.     0tt. 

lI.*Oc.     Re. 

7  W) 

8  47 
to    H 
11     n 

16    0  ;UJ 

T.    Sh, 
1.  •  Tr. 

I.  •  Tr. 

In. 
in. 
Kg, 
Ktf. 

Dlft. 

4  2:1 
11  52 
i:t  24 
14  27 

is  a 

I.    Oo. 
U.*Sb. 
n.  •  Tr 
IL'Sh. 
ir*Tr, 

In. 
In. 

Eg. 

19    3 
19  37 
21  19 
21  53 
*19   16  13  n.7 

I.    Sb.     bt. 
I.    Tr.     In. 
I.    Sb.    £|;. 
I.    Tr.     El 
t'Kc    Dk 

18  :m    aa 

in    l-V 

Rf. 

22  41 

t.    Bh. 

In 

\9    0 

I.    0^.     R... 

1 1 


JUPITER'S  SATELLITES,  1894. 


479 




WASHINGTON 

> 

HB 

lEAN  TIME. 

NOVEl 

liB. 

Phatu  of  the  Ediptu  of  the  SaUUiiew  for  an  Inverting  TeUwmpe. 

I. 

^r\ 

^ 

^ 

•© 

III-        d       tS= — 

? 

II. 

a    ^ 

1 

fi 

u 

o  Eclipse. 

•    ^ 

^ 

r 

r  on  liwtrtwg  Tdeteopt. 

IHj. 

Oi" 

We«t. 

XmI. 

1 

3-                                    C 

•3                              C 

2-  4-      1-        C 

<•                      C 

4-                                               1-       C 

)              -2            4- 

3 

)   u^- 

•3# 

4 
5 

)              1         -3 

)                      -2          3- 

•2# 

6 

4-                                                           { 

»•  O         1-      3- 

■ 

7 

•4                                        -2           « 

c 
c 
c 
c 

8 
9 

•4                    3- 
•4  -3 

)|-        -2 
)            2- 

'!• 

10 

2-    ^-Sl- 

II 

^     C 
1-      C 

)       ^l       -3 

19 

)                     •«      -4    -3 

13 

io«- 

O          1-          3- 

•4 

M 

•2        •§     3-0 

•4 

15 

3-                             O     l"« 

4- 

16 

•3                                O               «• 

4-                  •|# 

17 

2- -3        I'O                                         <• 

18 

•2        O      -1      -3   4' 

19 

1-           O                    •«            -3 

W 

4-                        02-            1          3- 

21 

4-                     -2       1          'O 

22 

4-                             3- 

c 
c 

)   •2I* 

23 

4-                             -3                            -1 

)                 9- 

24 
25 

OI- 

•4                                          •32- 
•4                                -2 

)  -1     -3 

26 

•4                 1- 

)                  -2             -3 

27 

•4 

)    2-       1               3- 

28 

2-         1            03-           -4 

29 

3- 

O          I                           4 

O             a- 

•«• 

30 

•3                            1 

•4 

480 


JUPITER'S  SATELLITES.  1894. 


" j^ 

WASHINGTON  MEAK  TIME, 

DECEIIEER,                                                                        ] 

i      h    Q     « 

4       h    ID     « 

4      It    m     a 

,        1      3  45 

IL    ill* 

iti. 

it   20  11 

II,    Tr. 

In,  ' 

«!!    It   33 

IL*1V.    U 

H              4  4SJ 

U.    Tn 

Ill, 

22  ll> 

]I.    Sb. 

Eg. 

11  ;i3 

1I*8Il   U 

f               6  21 

11-    SU. 

Eg, 

22  48 

II.    Tr, 

Eff. 

14    10 

IL'Tf.    Er, 

7  25 

n,-Tr. 

Ek- 

13     4  2:t 

L    Sh. 

In. 

14    11 

lL*§b.    fk 

13  :u 

I; '  sIj. 

bi. 

4  39 

L    Tr. 

III. 

10  14 

I.    Tr.    b. 

14    3 

I.  •  Tr, 

Ill, 

a  39 

I.  •  8b. 

Eg*  ; 

19  14 

I.    ISb.   U 

t5  4@ 

1.  •  Sli. 

Eg. 

6  55 

1,'Tr. 

Ek. 

21   30 

L   Tr.   U 
1.   gb.  le 

m  19 

I.  •  Tr. 

eS, 

^    3 

m,    ^h. 

Itu 

21  30 

a    :i  E>7  1L8 

Ill*    E<?. 

Dii, 

23    2 

in,    Tr. 

In, 

*a    15  44 

m.'Oe,    Dk 

1^  43 

m.'Ue, 

Ri?. 

i;i     0  52 

HI.    Sli. 

Eg. 

16  21 

I*-Oci    £&. 

10  41  blM 

I,  •  Ee, 

DlB. 

I  33  iai*i 

I.    E.-. 

DJi*. 

IS  37     2,3 

Ill,    Ec,    B* 

la  *ic 

L'Oc, 

R^. 

1  51 

HI.     Tr. 

Eg. 

18  37     3J* 

I.    £e.    Kit 

**j  54  4rt,H 

n.    El, 

Ditt. 

4    2 

I.     On. 

Kb. 

«     6  40    3^3 

U.*Et    Dk 

3      ^-2^ 

II.    Oe, 

R**, 

14  47  32.7 

11.  •  Ec. 

Dui* 

t>     B 

II, -Ot    »^. 

H    i) 

1.^8b. 

In, 

17  4a 

n*'Oc. 

iCe. 

13  39 

L'Tr.    K 

iSP 

L  •  Tr. 

In, 

22  51 

I*    8b. 

In. 

13  43 

L-HVu    1-. 

10  ic 

I. -Sb. 

Er, 

23    4 

I.    Tr, 

lu. 

15  5G 

l.'Tr.    Efi. 

10  45 

I,  •  Tr, 

Eg, 

1^      1     H 

I*  m. 

Eg, 

IS  5l» 

I,*Sb,    ¥k 
L*Oc,   Sut 

i      5  10  S£tB 

I.    Eu. 

Dip, 

I  20 

I.    Tr, 

E^. 
Di», 

M    IP  47 

7  sa 

L*Oo. 

B«. 

'JO   1  r>:t3 

I.    Ec, 

13     &  42.3 

L*Er.    fU 

17    3 

11,  •  Sli, 

Iti, 

W28 

L    Oe. 

K*?. 

^     H  40 

11.     I>,    1», 

17  r.15 

n.*Tr. 

III,    , 

la     «  57 

IL-SIi, 

III. 

0  51 

II,    Slu    lit. 

Itl  311 

II.    Sti. 

Eg. 

11  VJ 

U.  *Tn 

In. 

3  17 

il,    Tr.    Kf, 

:^  XI 

11.    Tr. 

Eg. 

11  :u 

II. -Bb. 

Hg. 

a^ 

11.    Sb.    % 

ft      U  2ti 

I.  sh. 

til. 

1           U  55 

n.  •  Tr, 

Eg. 

l»  & 

I.'Tr.     la 

9  55 

L     Tr. 

In. 

17  20 

I.  •  sb. 

In. 

&  n 

L'Sb.    b. 

4  45 

I,  sh. 

Eg, 

17  30 

I,  •  Tr. 

In* 

10  VI 

1,  "Tr.    E£, 

r>  11 

L    Tt. 

Eg, 

13  m 

I,    Kb. 

Eg, 

10  w 

I,  •8k     E#i. 
I.    Oe.    tlii^ 

18    4 

HL'SIl 

!«; 

U*  40 

I,    Tr, 

E^. 
Ui«. 

a»    5  i:i 

19  46 

III.    Tr. 

111. 

itt  11  ri6  21.11 

m,  •  Ec, 

5  33 

111,-IV.    llL 

20  51 

[II.    Sli. 

Eg, 

14  30  32.y 

I,  •  Ee, 

Die. 

6    3 

III.   *Sb.        tiL 

22  M 

III.    Tr. 

E«. 

15  17 

III,  •  Oc, 

R«, 

7  34  2d,5 

I.'Ec.     lie. 

23  3«  58.0 

L    Ec. 

Die, 

16  54 

I, -CNj, 

Rp, 

e  21 

111,'Tr.     Eg* 

«     *i  It* 

L    Oc 

Re. 

11     4    5    0.0 

II.    Ec. 

Dl». 

a  54        1 

lll.VSb.     Kb. 
It.     Ee,    Dia. 

12  12  28,8 

11.  *  Et. 

Dt», 

6  55 

II,  •  Oc. 

R^. 

19  57  36,4 

15  a^i 

IL"Oc, 

Re. 

11  4^ 

I.*Sh. 

In. 

22  15 

II,     Oc.     R^ 

20  57 

L    8h, 

Ill, 

11  5tl 

I,  *  Tr, 

In. 

*.*(*     2  31 

I.    Tr,     111, 

21  21 

L    Tr, 

In, 

14     5 

I,  *  8b, 

Em. 

2  40 

I,     Sb,     In. 

23  13 

L    Sh. 

Eg,    ' 

14  12 

I, -Tr, 

E*f. 

4  47 

I.    Tr.     Kg, 

2;*  37 

I.    Tr, 

Eg, 

IS     8  50    6*4 

1,'Ec. 

Dia. 

4  50 

I,    Sb,    Eg. 

r    1J3    7  3L0 

I.'Ec, 

Db. 

11  13 

I,  •  Oc, 

R«, 

23  30 

I,    Oc.    D*. 

20  44 

L    Oc. 

R«, 

22  15 

II,    8h. 

hi. 

tM      2    3     3.."^ 

I,    Ec,    Er. 

»     <5  21 

II, -Sb. 

In. 

22  26 

I[.    Tr, 

In. 

13  47 

II, -Tr.     In, 

7    4 

11,  ■  IV 

In. 

1»     0  52 

11.    Hlu 

Eff, 

14  10 

IJ. 'Sb,     In, 

,      S  57 

II.  *  Sli. 

Eg, 

1    2 

II.     Tr. 

Eg. 

16  24 

11. -Tr,     Eg 

9  40 

IL*Tr. 

Epf, 

6  17 

L  •  8h, 

In. 

16  47                II.  "Sb.    Eg, 
20  57                  I.    Tr,    In! 

15  S^ 

L-Sli. 

In, 

6  22 

I,*Tr. 

Id. 

15  47 

I,  "  Tr. 

In. 

8  Xi 

I,  •  Sb, 

Eg. 

21    3                  I.    8b,     Id. 

17  42 

I.  •  Sb, 

Eg, 

8  38 

;      l,*Tr, 

Ei, 

23  13                 I,    Tr.     Ee. 

18    3 

I,  *  Tr, 

ii^« 

sw     il    3 

III.    Sb. 

In      1 

23  25 

I.    8h.     Eg. 

1       P     7  57     1.0 

IIL'Er. 

Din, 

2  18 

ni.    Tr, 

lu. 

30    18    5 

I.*Oi3,     V\^. 

12    I 

III.^Oo. 

Ri>, 

3  27  4>^.2 

1.    Ec, 

D»». 

18  ,"^8 

lit,     Oc.    Dk, 

l*j  :m   7,g 

L'Ec. 

Dit«. 

4  53 

III.    Sb. 

Eg* 

20  31  5r,.6 

1.     Ec,     B*. 

15  10 

I. '  Oc. 

R«i, 

5    6 

III.    Tr, 

Eg, 

22  37  34.3 

Ill*     Ec-     R*, 

l»      1  Vl)  fi5-3 

IK    Ec. 

Di». 

5  45 

1,  •  Oc, 

rS. 

31     9  15     4.7 

II, 'Ec,    DU. 

1    12 

IL    Oc, 

Re, 

17  22  34.7 

II,  *  Ec. 

Di». 

11  22 

II. '  Oc-     R*. 

tl  M 

L  •  Sb, 

In, 

20    2 

11.    Oc, 

Ra, 

15  23 

I* '  TV.     In. 

10  13 

I.  •  Tr. 

In. 

ai     0  45 

I.    Sb, 

In. 

15  37 

I.  *  Sb.     In, 

,          12  n 

I.  •  8h. 

Kg, 

0  48 

I.    Tr. 

In, 

17  30 

l.*Tr-     Eg. 

12  29 

L"Ti. 

Hg. 

3    2 

I.    Sb. 

Eg,    1 

17  ri4 

I.*Sb.     i$. 

11      7     4  2.M 

L  *  Ec, 

Dk 

3    4 

I.    Tr, 

Di», 

9  36 

I,  •  Oc. 

Rf^. 

21  .S5 

I,    Oc. 

13  33 

11.  p;k. 

liK 

^a    Oil 

I.    Oc. 

Ri>, 
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WASUINGT05 
DEC£] 

MEAN  TIME. 

MBEH. 

Pfumi 

r  of  the  EcUptu  of  the  SaUUiUg  for  an  hueriing  Tdumpu 

L 

^ 

/^ 

I. 

^ 

■"■      ^ 

11. 

^ 

^Eclipee. 

^ 

Co^figwiUifms  ai  V2^  far  an  htvaiing  TeUm»pe. 

Day. 

WMi.                                                             1                                                             SMt. 

-      - 

1 

•3            2-      O   «• 

•4 

9 
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4- 

-!• 

3 

1-  O                -2            -3                    4- 

4 

1                                                                                     O          i'^'                  3-^' 

5 

1                                                               2-      1-            O        3<- 

6 

1                                                                 3-        4-     -VO            1* 

7 

1 

3- 4-                      1          O                    2- 

8 

4-                        -3                  2-    O      1-                                                                              II 

9 

1 

4- 

•2 

lO 

O            "^               -3 



Jl^ 

10 

1 

•4 

II 

•4 

O     -1    «•                   3- 

19 

1 

•4                    2-      1-          O            3- 

13 

1                                                               -4  3-        -2   O              1 

14 

~r5~ 

'  16" 
17 

~I8 
19 
80 

23 

3-                     i           O^                    -2 

1 

•3 

o                      •< 

.. 

1 

lOi- 

1 

•2 

O          -3             -3 

•4 

O    1           «•                3- 

•4 

1 

2-       1-        O                 3- 

4- 

, 

1 

3-2       O            •!                                <• 

1 

I02- 

3-                  1- 

0  4"     1- 

•3 

1 

•24-        1  -3  O 



•>• 

24 

26 
27 
28 
29 

1 

4-                                        O  !••«               '3 

1 

4- 

O                 «•               3- 
O                    3- 

O        1 

1 
1 

4- 
•4 

2-       1 
•2  3- 

1 

•4                 3-                 1-            O                    •« 

1 

30 

-  :•  o 

31 

1 

©••ii''^      '3 

31 


i        2        m 


^  5  I  .^  -2  J  5  e  I 

S      ^      "^    ^    «    tj;    *j    -^     * 

Is  -5      **  ^       *^      #5 


SATELLITES  OF  SATURN,  1894. 


483 


WASHINGTON  M£AN  TIME  OF  GREATEST  ELONGATION,  ETC. 

In  the  diagram  on  the  preceding  page,  the  pointo  of  the  orbita  marked  '^o"  are  thoae  of 

the  eastern  elongation,  aa  aeen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite 

at  any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days 

and  hours  which  has  elapsed  since  the  hwt  eaiit  elongation.    The  times  of  these  elongations 

may  be  found  from  the  following  tables.    Mimas  can  be  seen  only  within  a  few  hours  of  each 

elongation :  the  time  of  every  elongation  visible  at  Washmgton  is  therefore  given.    The  times 

of  other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  sub- 

tracting any  multiple  of  the  period.    For  the  three  outer  satellitea  the  times  of  elongation  and 

conjunction  are  ghreo.    The  following  abbreviations  are  used: — 

E.,    East  Elongation, 

L,    Inforior  Conjunction  (south  of  plaiiet)^ 

W.,    West  Elongation, 

8.,    Superior  Cotyunelioii  (north  of  ptanet). 

laUAS. 

€hmied  EUmgaiwM  FtMe  ai  makSngUm. 

4    b 

4    b 

4     b 

4    h 

4    h 

4    h 

lao.    1  18.6  W. 

Feb.  4  16.8  W. 

Mar.  9  16.3  W. 

Apr.  12  14.4  W. 

May  11    a3E 

Jane  28    9.8  E. 

2  17.2  W. 

5  15.4  W. 

10  14.9  W. 

13  13.0  W. 

16  12.7  W. 

29    a4E. 

3  15.8  W. 

6  14.0  W. 

11  13.5  W. 

14  11.7  W. 

17  11.3  W. 

July    5  11.4  W. 

8  20.2  E. 

10  19.8  E. 

12  12.2  W. 

15  10.3  W. 

18    9.9  W. 

6  10.0  W. 

9  ia9  E. 

11  18.4  E. 

17  16.5  E. 

19  lai  E 

19    a5W. 

7    a7W. 

10  17.5  E. 

12  17.0  E. 

18  15.2  E. 

20  14.7  E. 

24  12.9  E. 

8    7.3  W. 

11  10.1  E. 

13  15.7  E. 

19  13.8  E. 

21  13.3  E. 

25  11.5  E 

14  10.3  E. 

12  14.7  E. 

14  14.3  E. 

20  12.4  E. 

22  11.9  E. 

20  10.2  E. 

15  aoE. 

16  20.5  W. 

16  12.9  E. 

21  11.0  E. 

23  10.6  E 

27    a8E. 

16    7.5  E. 

17  19.1  W. 

19  18.6  W. 

25  16.7  W. 

24    9.1  E 

Jane  1  13.2  W. 

22  10.5  W. 

18  17.8  W. 

20  17.2  W. 

26  15.4  W. 

28  14.9  W. 

2  11.8  W. 

23    9.2  W. 

19  16.4  W. 

21  15.9  W. 

27  14.0  W. 

29  13.5  W. 

3  10.4  W. 

24    7.8  W. 

20  15.0  W. 

22  14.5  W. 

28  12.6  W. 

30  12.2  W. 

4    9.0  W. 

Dec  18  20.7  E. 

24  20.8  E. 

23  13.1  W. 

29  11.2  W. 

May    1  10.8  W. 

10  12.0  E. 

19  19.3  E. 

25  19.4  E. 

28  17.5  E. 

Apr.   3  15.6  E. 

2    9.4  W. 

11  10.7  E. 

20  17.9  E. 

26  lao  E. 

Mar.  1  16.1  E. 

4  14.2  E. 

3  aow. 

12    9.3  E. 

21  ia5  E. 

27  16.6  E. 

2  14.7  E. 

5  12.8  E. 

7  13.8  E. 

18  12.3  W. 

38  ia2  W. 

28  15.2  K. 

3  13.3  E. 

6  11.4  E. 

8  12.4  E. 

19  10.9  W. 

29  ia8  W. 

Feb.    3  19.6  W. 

4  11.9  E. 

7  10.0  E. 

9  11.0  E. 

20    9.6  W. 

30  15.4  W. 

3  ia2  W. 

8  17.7  W. 

11  16.8  W. 

10    9.71, 

27  11.2  E 

31  14.1  W. 

ENCRMDU8. 

d    k 

4    h 

4    h 

4     h 

4    b 

4     b 

Ian.     1  15.1  £. 

Jan.  15    7.9  E. 

Jan.  29    0.7  E. 

Feb.  11  17.4  E. 

Feb.  35  10.3  E 

Mar.  11    3.1  E. 

3    0.0  E. 

16  16.8  E. 

30    9.6  E. 

13    2.4  E 

26  19.2  E. 

12  12.0  E. 

4    a8E. 

18    1.6  E. 

31  18.4  E. 

14  11.2  E. 

28    4.0  E. 

13  20.8  E. 

5  17.7  E. 

19  10.5  E. 

Feb.    2    3.3  E. 

15  20.1  E. 

Mar.    1  12.9  E 

15    5.7  E. 

7    2.6  E. 

20  19.4  E. 

3  12.2  E 

17    5.0  E. 

2  21.8  E 

16  14.6  E 

8  11.5  E. 

22    4.3  E. 

4  21.1  E. 

18  13.9  E. 

4    a7E 

17  23.6  E. 

9  20.4  E. 

23  13.2  E. 

6    6.0  E. 

19  22.8  E. 

5  15.6  E 

19    a4E 

11    5.2  E. 

24  22.0  E. 

7  14.8  E. 

21    7.6  E 

7    0.4  E. 

20  17.2  E. 

12  14.1  E. 

26    6.9  E. 

8  23.7  E. 

22  ia6  E. 

8    9.3  E. 

22    2.1  E 

13  23.0  E. 

27  15.8  E 

10  aoE. 

24    1.4  E. 

9ia2E 

23  11.0  E 
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w 

TON  MEAK  TIME  OF  GREATB^T  EUONGATIOH              1 

> 

£jrC£LUlU8-{eMdMMl} 

1 

4      h 

Mar.  34  1^9  E. 

96    4,?  E. 

37  lae  E, 

n         3$  ^,$  E, 

30    7*4  E. 

4      b 
Afir.  14    ai  & 

IS  latE. 

17    MB. 
W  IL7B, 

4  ll 

Ma^    im3E. 

5  7.3  E- 

7  iao£. 

9    0191L 
10    9^£. 

Maj  r*  IL&E. 
36  30,4  E, 
m    5,2  E. 

29  14.1  E. 

30  23.0  E. 

IH    9.6  E. 
17  H.4  E, 
19    X3  E, 
39  12.^  E, 

4     h        1 
J4jj    :^  13JL| 
631&I. 
3   7.4E 
9145L 
11    LIE 

J        31  lOE. 
ipr.    3    1.3  E. 

4  msE. 

«    3.d£. 

SI    Sw&E. 

0  144E. 
S33.SfE. 

s  aiE. 

»  17.0  E. 

11  IM  E. 
P    3p6E, 

14  I3;4  & 

15  31.3  E. 
17    ME* 

June   1    7.9  E. 
2  16.8  E, 

4  l.«E. 

5  10.5  E. 

6  19.4  K 

31  il.l  E. 

33  COE. 

34  I4.a  £. 
2&33L7  E- 
27    aGE. 

itmsi. 

31    44£. 

33  13,1  £. 
3a3i2E. 

7  t3L7JS. 

1*   Ml. 
11  15 J  K, 

13    ©.^E. 

!©  10.8  IL 

30  19.G  K 

Maj    3    4.5  E. 

3  13.4  E. 

Itj  15.1  E. 

30  0,0  E- 

31  ^J^B. 
aa  17.7  E. 
2i    3.6  E. 

d    4JIE. 
9  13.1  E. 
lOiaOE- 

12  <I.9E. 

13  I5,a  E. 

:&  17,SE. 

JO    2.4  E. 

Jnlj    t  11.^  E. 

3  20,1  E, 

4  5.0  E. 

25   -.IE. 

m  lao  E. 

29  9§  E.  1 

30  ia7E. 

TBTHY8, 

il      U 
J»rt.    2  l-Xf^  E. 
4    D.9  E. 
*i    7.2  E. 
H    4.5  K. 
HI     1.*^  E. 

FoIk  5  11.9  B. 

7    0.2  E. 

d   6.r.  E. 

11    3..H  E, 

r:i    t.l  E. 

d     h 
Uar.U  11.3  E. 
13    8,6  E. 
15    h,9  E. 
17    :i.3  E. 
19    0.5  E. 

ll     U 
Apr.  U  10,<J  E, 
16    7.9  E, 
Ifl    5.2  E. 

20  2.5  E. 

21  23,tf  E. 

May  l-s  10.0  E. 
M    7.3  E. 
22    4M  E. 
24    1.9  E, 
^  23.3  E. 

d     k 
Jttii03L    9.3  E, 

5^*    3.9  E, 
37    1^  E. 
ft»33.5  E. 

n  '^,U   E. 

1I«  liO.t   E. 
i:»  17.7  E. 
17  15,0  E. 
ISI  12.3  E. 

H  32.4  E. 

Iti  1».7  E. 
18  17.0  E. 
5a>  14.3  E. 

22  ii.e  E. 

SO  21.8  E. 
22  19.1  E. 
24  Hi.4  E. 
26  13.7  E. 
26  11.0  E. 

23  21.1    E. 
25  ia4   E, 
27  15.7  E. 
29  13.(*  E. 
May    1  10.3  E. 

27  20.5  E- 

29  17.8  E, 

31  15.1   E. 

June  2  12.4  E, 

4    9.7   E, 

30  m.H  E. 

July    2  17,1  E. 

4  14.4  E, 

6  n.7  K 

8    9,0  E. 

t\     'J.n  E. 
m    6.0  E. 
2r>    4.2  E, 

27  1.5  E. 

28  *J2-8  E, 

24    ao  E, 

30    6,2  E, 

28   as  E* 

Mar.   2    0.fi  E. 
3  23,1  E, 

30  as  E, 

Apr.    1     5.6  E. 
3    2,9  E. 

5  0.2  E, 

6  21.4  E, 

3    7,6  E, 
5    4.9  E. 

7  2.2  E, 

8  23,5  E. 
10  20,8  E. 

6    6p9  E, 
S    4.2  E. 

10  1.5  E, 

11  23.9  E, 
13  20.1  E, 

10     6,3  E 
D«4i.  19  Itit*  E. 
21  14.2  E, 
23  11.6  E 
25    a9  E. 

30  WA  E. 

F«U.   1  17.3  E. 

3  14.6  E. 

5  19.4  E. 
7  16.7  E. 
0  14,0  E, 

8  18.7  E. 
10  Ui.O  E. 
12  13.3  E. 

12  18.1   E. 
14  15.4  E. 
16  12.7  E. 

15  17,4  E. 
17  14.7  E. 
19  12.0  E. 

27    6.2  E. 
29    3.5  E. 
31     0.9  E. 

1 
DIONE, 

ll     k 
Jan.    2    L^  E. 

1  PJM  E. 

7  12.9  E. 
HI    ^M  E. 
13    0.3  E, 

<t     h 
F**b.    3  21.7  E. 

0  15.3  E. 

9    9,0  E. 
la    3.7  E. 
11  30.3  E, 

d     h 
Mar,  rt  17.7  E, 
11  IIJ  E, 
14    5.1  E, 
16  2:3.8  E. 
m  16.4  E. 

rl       h 

Apr.  10  las  E. 
13    7,5  E. 
16    1/2  E, 
18  18.9  E. 
21  12.5  E, 

d    h.       ; 

M»y  13    9.9  E. 

16    3.*>  E, 
18  2L3  E. 
21  14.9  E. 

24    8.6  E.  1 

d     h 
June  15    ao  E. 
17  2ri.7  E. 
20  17,4  E. 
23  ILO  E  1 
26     4,7  E. 

15  I7.y  E. 

m  iLtj  E. 

21     5.3  E. 
23  23,0  E* 

2tt  i*in  E. 

17  14.0  K 

20    7.7  E. 
23    1.4  K 
35  19.0  E. 
28  13.7  E. 

22  10. 1  E. 
25    3.8  E. 
27  21.5  E. 
30  15.1  E. 
Apr.   2    8.8  E. 

24     6.2  E. 
2B  23.9  E. 

29  17.6  E. 
May   2  11.2  E.  \ 
5    4.9  E. 

27    2.3  E, 

29  20,0  E. 

Juna  1  13,6  E. 

4    7,3  E. 

7     1.0  E. 

28  22.4  E    j 
July    1   lai  E. 
4     9.7  E. 
Dec.  21     5.0  E 

2.3  22.7  E, 

2r>  10.3  E, 
Fob.    1    4.0  E. 

ilur,   3    6.4  E. 
6    0.1  £. 

5    2.5  E, 
7  20.2  E, 

7  32.6  E. 
10  16.3  E. 

0  18.7  E, 
12  12.3  E, 

26  16,5  E. 
29  10.2  E. 
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RHEA. 


d  h 

Jan.   2  5.9  £. 

6  18.3  £. 

11  6.7  K. 

15  19.0  K. 

20  7.4  E. 

24  19.8  E. 

29  8.2  E. 

Feb.  2  20.6  E. 

7  8.9  E. 

11  21.3  E. 

16  9.7  E. 

20  22.1  E. 

25  10.5  E. 

Mar.  1  22.8  E. 

6  11.2  E. 

10  23.6  E. 

15  12.0  E. 

20  0.4  E. 

24  12.7  E. 

29  l.l  E. 

Apr.  2  13.5  E. 

7  1.9  E. 

Apr. 


May 


d      h 
11  14.3  E. 

16  2.6  E. 
20  15.0  E. 
25  3.4  E. 
29  15.8  E. 

4    4.2  E. 

8  16.5  E. 
13    4.9  E. 

17  17.3  E. 
22    5.7  E. 

2(*>  18.1  E. 

31  6.4  E. 

Jnne  4  18.8  E. 

9  7.2  E. 
13  19.6  E. 

18  7.9  E. 
22  20.3  E. 
27    8.7  E. 

July   1  21.1  E. 
I>ec.  20  17.6  E. 

25  6.2  E. 
29  18.7  E. 


TITAN. 


Jan. 


T — 
9.18. 

4.4  £. 
2.11. 
5.9  W. 
8.0  8. 

3.2  E. 

0.9  1. 

4.5  W. 
6.9  8. 
1.8  E. 

11  23.4  I. 
16    2.9  W. 
20    5.6  8. 
24    0.1  E. 
27  22.4  I. 

4     1.8  W. 

8  3.7  8. 
II  22.H  E. 
15  20.3  I. 
19  2:i.8  W. 

24     1.8  8. 
27  20.8  E. 


~d 
3 
7 
11 
15 
19 

23 

27 

31 

Feb.   4 

8 


Mar. 


a~-¥ — 

Mar.  31  laS  I. 
Apr.   4  21.3  W. 
8  23.2  8. 

12  17.9  E. 

16  15.4  I. 

20  ia4  W. 
24  20.7  8. 
28  1.^4  £. 
May   2  12.8  I. 

6  15.9  W. 

10  18.1  8. 

14  12.7  E. 
18  10.3  I. 
22  13.2  W. 
26  15.6  8. 

30  10.2  E. 
Jnne  3    7.9  I. 

7  10.8  W. 

11  13.3  8. 

15  8.3  E. 

Dec  24  10.8  £. 
28    8.61. 


HYPERION. 


JaD, 


Feb. 


d     h 
5  16.8  E. 

12    1.0  I. 

17    9.4  W. 

21  19.2  8. 
26  23.0  E. 

2    7.5  1. 

7  16.1  W. 
12     1.7  8. 
17    5.6  E. 
23  13.8  1. 

28  22.1  W. 
Mar.  5    7.6  8. 
10  11.6  E. 
16  20.2  I. 

22  3.4  W. 

20  12.7  8. 
31  16.9  E. 

Apr.   7    0.1  I. 
12    7.1  W. 

16  U».8K. 

21  21  2  E. 
28    4.8  1. 


May 


3  11.7  W. 
7  21.2  8, 

13  1.9  £. 
19  9.6  1. 
24  16.3  W. 

29  1.7  8. 
June  3    6.7  £. 

9  14.9  I. 

14  21.6  W. 
19    7.1  8. 

24  12.5  E. 

30  21.8  I. 
July  6    4.4  W. 

10  14.2  a 

15  19.9  E. 


Nov.  27 

Dec,   2 

7 

13 

19 


18.5  I. 
18.8  W. 

5.7  8. 

2.0  E. 

4.2  I. 


24    4.0  W. 
2H  14.5  & 


1APETU8. 


dT 

Apr.    8  21.9E. 
26  22.1  I. 


Jan. 
Feb. 


d       h 
20    5.2  £. 
7  11.4  L 


d      h 
Fob.  27  13.9  W. 
Mar.  19  10.8  8. 


d"Ti 

May  16  17.2  W. 
Jnne  5  16.6  8. 


d 
Jnne26 
July  14 


h 

4.9  E. 
6.2  1. 


DfMi.    5  13.2  £. 
23  19.0  I. 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RINGS. 


Oreenwioh 
Noon. 


Jan.       0 

20 

Feb.       9 

Mar.       1 

21 

Apr.     10 

30 

May     20 

June      9 

29 

July  19 

Anir.  8 

*  28 

8ept.  17 

Oct.  7 

27 
Nov.     16 


D**c, 


6 
26 
31 


Out4ir 
MiUor 
Axin. 


3a03 
39.35 
40.72 
41.93 
42.79 

43.13 
42.87 
42.07 
40.90 
39.57 

38.23 
.•J7.04 
35.98 
:J5.37 
:i4.98 

34.91 
35.18 
:i5.81 
36.66 
.36.9:t 


Ontor 
Minor 

AxiM. 


9.15 
9.62 
9.92 
10.01 
9.84 

9.48 
8.99 
8.50 

an 

7.88 
7.82 

7.9:i 

8.16 
8.54 
9.00 

9.52 
10.10 
10.72 
11.32 
11.47 


P 
IncllnfttUxn  of 

Northern 

8«tml-Minor 

AxiiitoCirtle 

of  I>eclin«tton 

from  North 

to 


1  40.8 

1  :«>.i 

1  34.1 
1  37.7 
1  45.1 

1  54.8 

2  4.6 
2  12.5 
2  17.2 
2  17.8 

2  14.3 
2  6.7 
1  56.0 
1  42.5 
1  27.0 

1  10.4 
0  53.7 

0  :».i 

0  24.7 
0  22.0 


I 
TbeBlevntkNi 
ortheBarth 

above  the 

PUoeofthe 

Kinjc. 


+  13  ,55.1 

+  14     8.9 

+  14    6.6 

-f  13  48.6 

+  13  ia3 


+ 


12  41.8 
12  6.2 
11  39.2 
11  26.0 
11  29.2 


+  11  48.7 

+  12  22.4 

4-  13    6.9 

+  13  .^^.O 

+  14  54.5 

-f  15  49.5 

+  16  40.8 

-f  17  25.0 

-f  17  59.4 

+  18    6  1 


V 

The  EleTrntioo 

of  the  Son 

•bore  the 

Plane  of  the 


11  34.9 

11  50.9 

12  6.8 
12  22.7 
12  38.5 


+  12  54.0 

+  13    9.7 

+  13  25.2 

+  13  40.5 

-f  13  55.8 

-h  14  11.0 

-f  14  26.0 

-h  14  40.9 

-f  14  55.7 

•f  15  10.4 


15  24.9 
15  39.4 

15  53.8 

16  8.0 
16  11.5 


Sarth'ii  Lonxitode  fWmi  Salnm 

c«Nintr«l  on  PImm*  of  King 

fn»m  the  Kinc's  A»- 

crnding  Kod<*on 


Kqnator. 


Kolipiic 


256  10.3 

256  ri8.0 

257  6.5 
256  35.7 
255  32.1 

254  9.5 
252  45.0 
251  36.0 
250  55.3 

250  49.9 

251  20.H 

252  25.6 

254  0.1 

255  55.1 

258  6.4 

260  25.3 
262  43.4 
264  51.6 
266  40.4 
2b7    2.8 


213  43.7 

214  32.0 
214  40.6 

214  9.8 
2L3    6.4 

211  43.8 
210  19.4 

209  10.5 
208  29.9 
208  24.5 

208  55.6 

210  0.4 

211  35.0 
213  30.1 

215  41.5 

218  0.5 
220  IH.7 
222  27.l»  , 

2JM  i.vH : 

224  38.3 


The  faoUir  to  be  niultiplieil  by  a  and  b  to  obtain  the  axeii  of — 

The  inner  ellipiie  of  the  outer  ring    =  0.8801  log  factor  =  9.9445 

The  outer  ellipue  of  the  inner  ring    ^=  0.8599  log  factor  =  9.9344 

The  inner  elli|»M  of  the  inner  ring    =  0.6650  log  factor  =  9.82^ 

The  inner  elHpue  of  the  dusky  ring  =  0..5486  log  factor  =  9.7392 

VonL-^The  podtive  nlipi  of  I  Indloatee  that  the  vUible  aarfiMM  of  the  ring  ia  the  Bortbera  < 


.TELLITES  OF  URANITS,  1894. 


n 


if 


Dttt«, 


l>.     L*, 

2.ri 

14^ 

iJi.H 

*-i*iy   a, 

3^ 

15.0 

20.9 

July  IG, 

hM 

14.4 

20J 

r 


Fob.    2,      2-5 
y^ij    3,      3.8 


:i^.4      €U 


Jalfie,      5j0         XUI     4il 


I 


APFABWNT  DEBITS  OF  THE  SATELLITES  OF  USAJiUS  IN  1894, 
AS  SEEN  m  AN  INVERTING   TELESCOPE. 


WASmNGTOW  MEAN  TIME  OF  GREATBST  ELONGATION. 


ABIEL, 


North 

il 

Ij 

Jan, 

24 

17.4 

Feb. 

1 

ay 

8  20.H  1 

16 

0.7 

23  23.3 

Mar. 

3  13.6 

11 

2.0 

IS  ir,,5 1 

2i> 

A.'J 

Apr. 

2 

WA 

10 

7.8 

17  21.2 

25  10.7  1 

M^f 

a 

0,1 

10  11^.1]  1 

IS 

xo\ 

25  16.4  1 

Junu 

2 

ao 

9  10,3  1 

17 

B,8 

24  22.2 

Jnly 

2  11.6 

10 

1.1 

17  i4.r> ' 

25 

4.01 

South. 


Jari. 

Feb, 


Mar. 


Apr, 


Mj*j 


il      h 
2.^  12.1 

r>  LG 
12  15.0 
20  4.5 
27  18.0 

7  7.5 
14  20.0 
'J2  10.4 
29  23.0 

6  13.3 


14 
21 
20 
6 
14 


2.e 

lfi.3 
5.7 

10,2 

^^,7 


21  22.1 

20  ii,r> 

JUDG     (>      1.1 

13  14.5 

21  4.0 

2B  17.5 
6  0.9 
13  30.4 
21  9M 
28  23.3 


July 


UMBRIEL. 


North. 


.r  h 

23  23.3 
1  5,2 
9  12,2 

17  in.i 

26     2.0 

6   a9 

14  15.0 

22  22,8 

31     5,7 

8  12.7 

10  19.6 
25    2.5 

3    9.5 

11  16.4 
10  23.4 

29  0.11 
Jutto    5  13,3 

13  20.2 
22    3.2 

30  10  J 

July  e  17.2 
17  0.2 
25    7.1 

Aag.  2  14.1 
10  21,0 


,Tau. 
Feb. 


Mar, 


Apr. 


May 


Sontb. 


Jan, 

Feb. 


a    h 
2f»    0,0 

3  7,0 
11  13.9 
10  20.8 
28    3.7 

Mar.  8  10.7 
16  17.6 
25    0.5 

Apr.  2  7.5 
10  14.4 

18  2L3 
27    4.3 

MAy  5  11.2 
13  18.1 
22    1.1 

30    8.1 

Jun©    7  15,0 

15  21,0 

24     4.0 

July    2  11,0 

10  ie,8 
10  1,8 
27    ^.7 

4  1,^.7 
lit  22.6 


ArtK, 


TrrANLA. 


Norti. 


Jan. 

Feb, 


Mat. 


Apr* 


"da 

22    5.5 

30  22.5 

8  1,'>.4 

17   a4 

26  1.4 

0  18.4 
15  11.4 
24    4.3 

1  21.3 
10  14.3 

19    7*3 

28    0.3 

May     6  17,2 

15  10.2 

24  as 

Jimts    1  20.9 
10  13.1 

10  e.i 

27  2:il 
July     6  16.1 

15  0.1 

24  2.0 

1  10.0 

ID  12.0 

10  5.0 


Aug. 


South. 


Jnn. 

Feb. 


""a  b~ 
17  21.0 
26  14.0 
4  7.0 
13  23,9 
21  16.9 


Mar.    2 


Apr. 


9,9 

11    2.9 

19  19,9 

28  12.8 

6    5,8 


14  22.8 
23  15,6 
May  2  a? 
11  1-7 
19  16.7 

28  11.7 

June    6    4.7 

14  31.6 

23  14.6 

July    a    7.6 

11  0.6 
19  17.5 
im  10.5 
6  3.5 
14  20.5 


Aug. 


OBERON. 


Nortli  uDtl  Sfvatk. 


il     11 

Jan.  25  22.5  N. 

Feb.    1   16.2   S, 

8    9.H  K. 

15    3.4    S. 

21  21.0  N, 


28 
Mar.  7 
14 
20 
27 

Apr.  3 
10 
H5 
23 
30 

May  G 
13 
20 
27 

June  2 

1* 

IG 

23 

29 

JalT  6 


14.6  S, 

8.2  K. 

1.8  8, 

10.4  N, 

13.0  & 


0.2 
17.8 
11,5 

5.1 


32.7  S. 

16,3  n, 

93   ^ 
3.6  K. 

21.2  a 

14.8  N. 
8.5  a 
2.1  N. 

10.7    8. 
13.3  N. 


Poriod  of  Ariul, 
Period  of  Umbiialp 


2    12.489 
4      3.460 


FfAriod  of  Titania, 
Poriod  of  Oberon, 


d 

8 

13 


h 
16.942 
1L119 


HOTK. — For  Arlpi]  cialy  tnrory  thlnl  n^TnnE^tion  U  {^r^ti*,  awl  for  Umbrtel  avawj  aU«niata  ooo.    Tti&  lnt«Tiiiediate^  i 
way  ba  faand  by  fiddJni;  multiples  nf  tb^^  pt^dod  of  tb.c  patelblfi. 


SATELLITE  OF  NEPTUNE,  1894. 
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Feb. 

«, 

846.9 

16.6 

Oet. 

8. 

2S0.9 

16.7 

Dee. 

6, 

849^ 

16.9 

APPABENT  ORBIT  OF  THE  SATELLITE  OF  mSPTUKE  IK  1894, 
AS  SEEN  IN  AN  INVEETINO   TELESCOPE, 


WA8HINOTOI 

8ontliW«al. 

(  MEAN  TIME  OF  GREATEST  ELONGATION. 

KoiibBMt. 

HortliBMl. 

SofrtkWMl. 

KwtliKMt. 

SonlliWast. 

d     k 

d     h 

d     li 

d     li 

d     k 

d     k 

Jm.       4  80.0 

Jm. 

1  81.6 

Aug.   81  88.6 

Aug.    84  81.1 

Oet. 

31  11.8 

Nov. 

3  10.4 

10  17.1 

7  18.7 

87  19.7 

30  ia8 

Nov. 

6    8.9 

9    7.6 

16  14.8 

13  16.8 

Sept.     8  16.8 

Sept.     6  16.3 

18  ao 

16    4.6 

'iU  11.3 

19  18.9 

8  13.9 

11  18.4 

18   ai 

81    1.7 

88   a4 

85  10.0 

14  11.0 

17    9.6 

84    0.8 

86  88.8 

Feb.      3    5.5 

31    7.1 

80  ai 

83  a6 

89  81.3 

Dec. 

8  19.9 

9    8.6 

Feb. 

6    4.8 

86    6.8 

89    3.7 

Dee. 

6  ia4 

8  17.0 

14  83.7 

18    1.3 

Oct.       8    8.3 

Oct.      6    0.9 

11  16.5 

14  14.1 

80  80.8 

17  89.4 

7  83.4 

10  88.0 

17  18.6 

80  11.8 

86  17.9 

83  19.5 

13  80.6 

16  19.1 

83    9.7 

86    8.3 

Maf.      4  15.1 

Mmt. 

1  16.7 

19  17.6 

89  16.8 

89  as 

Jan. 

1    5.4 

10  18.8 

7  13.8 

86  14.7 

88  13.8 

Jan. 

4   a9 

The  above  tiinee  are  thoee  of  each  paatage  of  the  Mtellite  through  an  apab  of  itn  apparent 
orbit.  Tlie  poHition  of  the  satellite  at  any  other  time  may  be  found  by  meaauring  around  the 
orbit  from  the  apHis  last  paaned  through,  remembering  that  the  radiua  Teetor  of  the  Mtellite 
deacribea  equal  areaii  in  equal  timeii. 


Period  of  the  Mtellite  of  Neptune,  5<9P.04S. 


KOTB..IatlM 


tk*  MBtry  eirato  lepdMMals  tk* 


lltMtk*! 


iMal«Mtk*erkllik 
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PHENOJIBN  A,  1894- 


WA3H1NGTON  MEAN  TOIK 


PtAHETAHT    COKdTELLATIOITB. 


Ian. 


4  ll  >; 

3  6  2 

a  10  I 

10  e  - 


to  1^  fSH 
14   n  17 

7     I 


15 

le 


17  15    0 

1^  ^2  44 
•^0  7 
!»  U    7 

aB  111  28 

30  22  24 

nt  in  m 

3  7  AG 

4  U>S7 

f$  J5  42 

n  n  55 
»  10  ;£) 

10  14  44 
12  10    7 

n  22  20 

15  rs  rwi 

17  I,^  .'J7 
tft  2*^  2*^ 

II*  5  rfi 

21  0  - 
2;^  8  54 
'Zl  12  rtH 

24  2i  5<) 

25  10  45 


Mnr. 


la  2t^ 
Id  0 

15  2S 
12  21 

la  17 


4  10  ;u 

5  ni  50 

r  0  <i 

7  II  a2 

la  :i  ;*2 

ia  4  12 

Kl  15  fo 

HI  21  51 

90  -    • 

£^  10    > 

92  15  53 

21  7    4 

96  1  40 

2E»  7  16 


9    ill  a 

4  J3> ^ 

^^Jl .§+4  17 

495 9-+-    5    l> 


I  lUr,  :io  12  no   i  iJ  Jl  , ^  -*-  I 

4    n|  Apr.     I   15  50    ^  9   ;9    . 


^       ill  Afihelion^ 
D  ll  0 

21      Htnlbimry, 

(5  ^  J M—  4  11 

d  V  31 _  V  -    5  53 


4    3 

321 


9        nrpM«itl  Ifi^L  Lau  B^ 
B       Htntinnniy* 
Q       tu  JVrih**li<iii, 


4  ?  > 
<I  5  9 

a  JSfO 


w  5 

9  O  InfVrior^ 

5       KiHtiorm''y* 

y      Hcnthrviir)'- 


a  —   2    5 
9  +  11  20 

^^4  24 
V—    B   3 


9  (Iri^ntf^Ht  hnllimic^, 

5  lit  P«*rihi?liriii* 

6  ff)  7> 5+33fi 

§  (trenrcHt  oloiif;.  K.   18    8 


|^ Aqimrii.  . 


O 
3> 


Htiitioiinry* 


9  —   0  18 

^-h   4  44 


493) 9H-I3  28 

9       Ht^ilioimj-y. 

463) _  »  +    5  10 

i  21  ^ It—    4  40 


^3)   ...,,•,   ^—   fi  11 
^  O  Infrritiri 

0       **  n  tf  rs  *^,  8  prin  pro  rn# 
3>      |mrt  [)'  t^f^fM,  irivifi.  rttWiitth. 
9       GruMiest  lirilliniif^y. 


» 
Q 


Slannntiry. 
in  g 


4  24 


4  15    1^ 

5  -    - 

8  If  17 
8  16  n 
11  10  411 

10  10  20 

11  OS) 

18  20  37 
20  n  31 
23  111  24 
!26  Id  111 
21)  20    3 

28  13  52 

28  21  42 
Mat    1    5  50 

"     3    2  3*1 
3  16  47 

fMl  46 

i>  I£f  44 

10  18  52 

15  23  47 

17  18  54 

17  22  0 
Hi  22  3*1 
22  11  55 
22  20  - 
25  15  13 

2fi  G  9 
27  15  TO 
SB  0  40 
3t  3  52 
June    I     9    6 

1  18  5^) 
3  4  22 
3  G  58 
3    7  33 

3  21     3 

4  It  24 

12  3  '^ 

13  23     I 

in  !ft  0 
20  16    2 

20  17  5t^ 

21  15  40 

22  14  37 
25  6  31 
25  13  40 

29  22  35 
?U)  H>    4 

July     1     3  58 
I   17  13 


A  9 
© 


9 

^  Aqimrii .  *    9  — 


A|»l« 


?12© 


I 


I 


Grfjiift>l  r>lnti(r.W, 


D 


Llai-S 


6  g  . 

^       Grrntcirt  llcL 

4j   ?   » 9-h 

<S  5  1> 9- 

i3il> 2t- 

«!  *  » W—  ■ 

I}       tirenti^m  If rl.  Liii.  N, 

i  ll  3> lH- 

A  Q  ^ S+  • 

«      «'« 
<i   9  0Si»[ierior. 

Q       ill  PeriliHioii. 

{;       Gi«ntcst  brillionrr. 
<S  *?^ 5  + 


rf  S^f 9 

<S  ^  5 J 

?       in  Aphelion. 

<S  9  5 9 

631W 21 


—  I 


y       Greatest  Hel.  Lnt.  N. 


V  — 

Jt- 


i  \i  jt 

6hi> 

<5  5  3> 

n  BO 


li 


>2       Sin  tifi  nary, 

1}       Grente^t  elnng .  E.   2S 

^  J  3> *—    9 

(593> 9—6 

<J  ^r  3>  .  •  . ^  —  6 


PHENOMENA,  1894. 
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POSITIONS  OF  OBSERVATORIEa 
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LfttitlKtf. 

Qeooe-Dtrfi] 

Lftff  p. 

Utif^uile. 

From  l^ttiihiiigl«tt. 

FV«!«iaM 

Mortcaw    , 

+  55  45  1918 

—  \nrL\ 

SJ,H.PHiKnT 

h       iti        m 

—  7  38  28,94 

—  230 

Mouut  niimnt4>ii 

+  SJ7  20  23.5 

^  II    5.ri 

%99iHm 

+  2  5B  22,05 

+   8   « 

Mnnicli    , 

+  48     8  45,5 

—  ii  ^;,7 

0.99011^7 

-  5  54  38-17 

-  04$ 

Naf>lL>8     , 

+  40  51  45.4 

—  11  zu 

tM19?)3Sl 

-  6     5  12.94 

-  0  57 

1  NiiKliviUe 

+  36     8  58.2 

~  to  57,11 

9.991)107 

+  0  38  55.93 

+   5  47 

Natal       .        , 

^  29  50  47  0 

+     fl  TiTi/* 

0-»9fK;42 

-  7  10  13,20 

_  2    2 

Neiicbatel 

+  4G  59  5  KG 

-  II  ^,1 

9.fHK>'ia6 

-  5  36    2.24 

—  0  27 

Now  Haven     • 

4-41   18  36,5 

—   1 1  24.6 

0,999370 

-  0  16  29.90 

+   4  51 

New  York  (CoJimi&.c^rL) 

+  40  45  23,1 

—   1 1  ^iJ.7 

0,99^)384 

-  0  12  18,40 

:  +  4  55 

New  York  (BuTintirtJuuj 

+  40  43  48,5 

-^  1 1  ^.0 

0.990384 

-  0  12  15,00 

+  455 

Nic« 

+  43  43  1G.7 

--  1 1  3R.6 

0,900309 

^   5  37  24.24 

«.  0*29 

Nicoliieff. 

+  40  58  20.6 

—  11  a^t.'i 

9.99021*6 

-  7  16    6,14 

—  2    7 

North  field 

+  44  27  41.6 

—   1  i  30.5 

0,999290 

+   1    4  23,77 

+  6  12 

Odewft     . 

+  46  28  36 

—   J 1  ^XH 

0,991t2:i9 

-  7  11  14.34 

—  2    3 

Ogdeu      . 

+  41    13     8.6 

—  1 1  :h,:i 

0,990372 

+  2  19  47.52 

4    7  27 

0-Gjal!a, 

+  47  52  43,4 

—  H  27.4 

9.99!»204 

-  6  20  57,63 

—   1  12 

Oltniitx    . 

+  49  35  43 

—  11  22.1 

9,999160 

-  6  17  14.64 

--    1    9 

Oxford  (MiMhsippi) 

+  34  22   12.6 

—  10  42.0 

9,999540 

+  0  49  55,05 

+   5  5*4 

^Oxfoul  {Radeliffc)   . 

+  51  45  36.0 

—  11   12.0 

9.909 i 06 

-  5    3    9.44 

+   05 

O\f0Ti\{Unirer»Hy) 

+  51  45  34.2 

—  H  12.0 

9,999106 

-  5    3  11.64 

+   06 

Patina     . 

+  45  24     2.5 

^  II  30.C 

0.9995afi6 

—  5  55  41,17 

--   0  47 

Palermo  . 

+  38     6  44 

-   II   10.  > 

9.009449 

-  6     1  37.01 

-   0  53 

Paramatta 

-  33  48  49.8 

+  II  r.8 

0,099553 

^15  12  18,24 

-10    4 

Paris 

+  48  r>0  11.8 

—  M  24.8 

0,099170 

-  5  17  32,99 

-   0    9 

Plinadelphia  . 

+  39  57     7.5 

—  11   10.5 

9,099404 

«-  0    7  33,58 

+    5    0 

Plonsk     . 

+  52  37  40.0 

—  1  r   fi.o 

9,990085 

-  6  29  44.05 

-    1  21 

Pola 

+  44  51  49.0    —  n  30.6 

9,O91K2H0 

-  6    3  35.22 

—  0  55 

Portaraouth     . 

+  50  48    3,0  i  —  n  n,o 

9,009130 

-  5    3  48,14 

+  04 

Potsdam  . 

+  52  22  56     1  -  11    i^.4 

9.99^>091 

-  6    0  29,04 

—  0  52 

1    Ponghkeepsie . 

+  41  41   18 

—  1 1  25.8 

0,999360 

-  0  12  38.44 

+   455 

Prague    » 

+  50     5   18.8 

—   II  20.2 

0.990148 

-  6    5  53,44 

—  0  57 

Princeton 

+  40  20  57.8 

—  II  ai/i 

0.[)903S.M 

-  0    9  34,54 

+    4  58 

Palkowa . 

+  59  46  18.7 

—  in    1,8 

0,99S0I7 

-  7    9  30.71 

—    2     I 

Quebec    , 

+  46  48  17.3 

—  1 1  20,4 

0.999'i31 

-  0  23  22.74 

+    4  44 

leio  fie  Janeiro 

-  22  54  23.8 

+     8  14,0 

9.999782 

^  2  15  30.63 

+    2  52 

Rochester 

+  43     9  16.8 

—   1 1  29.0 

9.9m>324 

+   02    9,74 

+    5  10 

nomi^iOaU.Eoni.)   , 

+  41  53  53.6 

—  1 1  ^G.:i 

9.099:155 

-  5  58    6,74 

—   0  49 

San  Fernando . 

+  36  27  41.5 

—   10  5ri.5 

9.09tHOO 

—  4  43  22,44 

+    0  24 

Siuitiapode  Chile    . 

-  33  26  42,0 

+   10  34,4 

9.999<^5I 

-  0  25  25,74 

+    4  42 

Schweriu 

+  53  37  38.2 

-^  11     0,2 

9.909061 

-  5  53  52,74 

—   0  45 

,  Benftenberg    , 

+  50     5  10.1 

—  1 1  20.2 

9,099148 

-  6  14    2.64 

-    I     5 

South  FJiMlley. 

+  42  15  18.2 

—  11  27.3 

9.990346 

-  0  17  51,75 

4    4  50 

Bpeier 

+  49  18  55.4 

—  II  23.2 

9,999 1  fi7 

-  5  41  57,64 

-   0  33 

St  LouiB . 

+  38  38     3,6 

—  11  13.2 

9,999437 

+  0  52  37.07 

+    6    0- 

St.  Petersburg 

+  59  56  29,7 

—    0&0,9 

9,998<II3 

-  7    9  25.54 

-   2     I 

Stockholm 

+  59  20  33.0 

—  10    6.9 

9,990927 

^  6  20  26,04 

-    1   12 

Stonjhnrst      . 

I  +  53  50  40 

—  10  5H.7 

9.999055 

-  4  58  19.36 

+   0    91 
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POSITIONS  OF  OBSBBVATOBIBS. 

(  North  Latitudes  and  West  Lonffitudet  are  Considered  Positive.) 


f>l___ 

Reduoiton 
to 

i^m  p* 

Luoicitiide                        i 

ri«c«. 

''^'"**'**         1  Geocnitric 

-h  48  34'59.'7 

Latitude. 

9.909186 

-  5  39  16.69 

Prom  Greenwich. 

StoMwbiirg  {New  Obs,) 

"~ 

1 1  tesis 

~h~«    '•" 

-  0  31    4.65 

BiTMHhur^  (Old  ObH.) 

-f  18  34  53.8 '  - 

1 1  -<25.5 

9.999186 

-  5  39  14.53 

-  0  31    2.49 

Sydney 

-33  5141.1    + 

10  38.3 

9.999552 

-15  13    1.58 

-10    4  49.54 

Taschkent . 

-f  41  19  32.2    - 

1 1  34.7 

9.999369 

-  9  45  22.84 

-  4  37  10.80 

Toronto     • 

+  43  39  35.9    - 

II  *<I9.8 

9.909310 

+  0    9  22.61 

+  5  17  34.65 

Toalou8e    . 

-f  43  36  47      - 

II  «>.7 

9.999312 

-  5  14    3.14 

-  0    5  51.1 

Torin. 

-f  45    4    6.0   - 

II  .30.7 

9.999275 

-  5  39    0.44 

-  0  30  48.4    : 

Twickenham 

-f  51  27    4.2   - 

II   13.7 

9.9i>91l4 

-  5    6  58.94 

+  0    1  13.1    I 

Upeala 

-f  59  5131.5   - 

10    0.tt 

9.998915 

-  6  18  42.23 

-   1  10  30.19 

Utrecht 

+  52    5  10.5 

— 

11  10.'^ 

9.999098 

-  5  28  43.74 

-  0  20  31.7  ; 

Venice 

-f  45  25  49.5 

_ 

II  30.6 

9.999266 

-  5  57  37.44 

-  0  49  25.4 

Vienna  {Josephstadt) 

-f  48  12  53.8 

— 

11  26.6 

9.999195 

-  6  13  37.34 

-    1    5  25.3 

Vienna  {New  Obs,)    . 

+  48  13  55.4 

— 

1 1  26.5 

9.999195 

-  6  13  33.26 

-   1    521.22' 

Vienna  {Old  Obs.)     . 

+  48  12  35.5 

— 

1 1  26.6 

9.999195 

-  6  13  43.78 

-   1    5  31.74 

Warsaw     . 

-f  52  13    5.7 

— 

II     M4 

9.999095 

-  6  32  19.44 

-    124    7.4 

Washington 

-f  38  53  38.8 

— 

11  14.5 

9.999430 

0    0    0 

+  58  12.04 

West  Point 

-f  41  23  31 

— 

11  24.9 

9.999368 

-  0  12  22.71 

+  45549.33! 

Wilhelmshaven 

-f  53  31  52.0 

— 

II     O.il 

9.91W063 

-  5  40  47.25 

-  0  32  35.21 

WilHamstown  {Mass.) 

-f  42  12  49 

— 

1 1  28.3 

9.999334 

-  0  15  18.6 

+  4  52  53.441 

Willianistown  ( Victoria) 

-37  52    7.2 

+ 

11     8.8 

9.999455 

- 14  47  50.84 

-  9  39  38.8    ; 

Wilua 

+  54  41    0 

^ 

10  52.3 

9.999035 

-  6  49  23.94 

-    141  11.9 

Windsor    . 

-  33  36  28.9 

+ 

10  35.9 

9.999558 

-15  11  32.81 

-10    3  20.77 

Zurich 

+  47  22  40.0 

II  28.5 

9.999216 

-  5  42  24.64 

-  0  34  12.6 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


PART  /— THE  EPHEMERIS  FOE  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  son  and  moon ; 
ttie  distances  of  the  moon  from  the  centres  of  the  sun  and  the  four  most  conspicuous 
planets,  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
eimtains  the  ephemerides  of  Unmus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
•even  miyor  planets,  the  rectangular  equatorial  co-ordinates  of  the  son,  the  moon's 
loDgitude  and  latitude,  data  for  the  libratiou  of  the  moon,  the  obliquity  of  the  ediptic, 
ihe  equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  several  different  kinds  of  time;  mean  solar  time;  true,  or 
apparent  solar  time;  and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
Iransitit  of  the  sun  over  the  same  meridian ;  and  the  hour-angle  of  the  sun  is  called  Solar  Tiwte. 
This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the  successive 
returns  of  the  sun  to  the  same  meridian  arc  not  exactly  equal,  owing  to  the  varying  motion  of 
the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals  between  the  sun^s 
transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a  clock  or  chronometer  so 
that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of  time, 
a  fictitious  sun,  called  the  Mean  tSun,  is  supposed  to  move  in  the  equator  with  a  uniform  velocity. 
This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as  is  consistent  with 
perfect  uniformity  of  motion ;  it  is  sometimes  in  advance  of  it,  and  sometimes  behind  it,  the 
greatest  deviation  being  about  16  minutes  of  time. 

Mean  Solar  Time^  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators  are  regulated 
to  mean  solar  time. 

TViie,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  diflTerence  between  apparent  and  mean  time  is  called  the  Equaiion  of  Time,  By  means 
of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time  be  given, 
the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the  equation  of 
time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found,  on  page  I  of 
the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time  is  obUiined  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the  Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars ;  or,  as  it  is  used 
by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true  right  ascm* 
sion  of  the  stars  is  counted.     This  point  is  the  vernal  equinox,  and  iu  hour-angle  is  eal 
Sidereal  Time.     Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal  clocks. 
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THE  AMERICAN  EPHEMERIS 

the  interval  of  lime  belweon  iho  transit  of  the  veroal  equinoa  omt 
4*ucc«xifiing  rtrturn  to  the  same  meridiaii.     Il  is  about  3*  56*  sborlcr 
m  IG5|  tiolar  diiys,  or  a  year,  being  divided  into  366^  sidered  dm.  I 

I  The  aidcrcnl  hours  are  counted  from  0  to  24 *  cotnrnencin*  viii 

I       Uiv  p4^^        of  thtj  irau  vunial  equinox  over  the  upper  meridian,  mid  eodittg  tm 
a  10  Uie  jtamci  i     ridi&n*     AlniLit  March  21st  of  eacb  year  the  sideretil  clock  agri*i9«!i6ii 
lean  lime,  or  ordiiuiry  clock,  and  the  former  gains  on  the  latter  about  3™  5©*  per  day,  n^ 
at  the  end  of  a  y^ar  it  will  have  gtirnod  an  entire  day,  and  will  again  agree  with  thij 
dock. ' 

Dap, — The  Ctpil  Day^  according  to  the  customs  of  society,  commetices  &t  tfiidnifirt.  Hi 
Gompriscss  Lwcuty^four  houns,  from  one  midnight  to  the  next  following.  The  bouriamomKl 
from  0  to  12  from  midnight  to  noon,  after  which  thoy  are  again  reckoned  from  0  to  U  ttm 
noon  to  midnight  Thus  the  day  is  divided  into  two  periods  of  12  houra  each,  of  whkh  tin  fi» 
ifct  marked  A.  M.,  and  the  hist  is  marked  i . 

Tlie  AUronomicui  Da^  commences  at  noor 

priiitis  twenty -four  hours,  but  they  are  ret^konec 

that  of  the  next  following.     The  astroaoniicul  us  \ 

or  mean,  according  as  it  la  reckoned  from  appar 

TIjc  civil  day  begins  twelve  hours  before 


di 
d**" 


civil  day  of  the  same  date.     It  alsooi* 
\  to  24,  and  from  the  noon  of  one  d»i 

w       as  the  civil  time  may  be  eiih«^r  apfans 
on  or  from  mean  nooa. 
gnomical  day;    therefore  the  fir>*  ^-"■' 

^^     ing  astronomical   day,  and  the  la 

e  astronomical  day.  Thus,  Januari  %, 
omical  time;  and  Jajnuary  dih,  2  o'ckd, 
time.  The  rule,  then,  for  the  \j^wim* 
^  iht  civil  time  t#  marked  A,  31.,  fate  om 
Jt  is  the  astro nomicai  lime  wanted ;  if  tkf 

iUtan  P*  M,^  and  the  oMirouamicul  iimr  is  ^a. 


\ 


of  the  civil  day  answi^rs  to  the  last  part  of  the  ^ 
of  the  civil  day  corrtasponds  to  the  first  part  of 
2  o^clock,  Ap  M.,  civil  time,  is  January  8r^>    1 
P*  M.I  civil  time,  is  also  January  9th,  2       i 
malion  of  civil  time  into  astronomical  t;        \9-  *i 
from  iM  dap  and  add  twehe  to  the  hours ^  an 
civ  a  time  **  marked  P.  Jif.,  tuk^  awaij  the  des 
withoui  further  change. 

To  change  astronomical  to  chil  time^  we  simply  mriie  P.  M.  after  it^  if  il  is  lesM  tht^i  ti 
kQUrs.  If  greater  than  12  hours^  we  subtract  12  hours  from  tf ,  add  1  ta  the  da^s^  and  urritt 
A.  M,  For  example,  January  3dj  23  hours,  astronomical  time,  is  January  4th,  11  o^clock,  A^  M.i 
civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  tae«<,  added  to  the  local 
time,  or,  when  ea^t^  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which  ordinarily 
is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether  we  use  mean  or 
sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen  pages, 
the  contents  of  which  are  as  follow : — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  The  Sun^s  Apparent  Right 
Ascension  and  Declination^  and  the  Equation  of  Time.  Adjoining  columns  contain  the  differ- 
ences of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and  parts 
of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting  it  from, 
the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we  obtain  the  value 
of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  differences  are  given  for 
the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accuracy  is  required,  should  be 
first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the  Greenwich  apparent  time. 

This  page  is  chiefly  used  whan  the  sun  is  observed  on  the  meridian,  and  the  local  apparent 
time  is  0^'  0°*  0^.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that  instant  the 
Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon ;  if  east,  it  is  time  before 
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USE  OF  THE  TABLES.  4Q7 

wicli  appurent  noon.  The  luiigitudo  of  aiiy  place  la  therefore  employed  in  reducing  the 
ties  on  this  page  to  apparent  noon  at  the  place. 

rij^lit  iiMcension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon.  The 
net;  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error  of  the 
on  sidereal  time. 

I  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is  required 
ling  the  latitude  from  a  meridian  altitude  of  the  sun. 
tin  example  of  the  uhc  of  page  I : — 

the  sun's  declination  be  required  at  apparent  noon,  1894,  May  31,  at  a  place  wbose 
ide  is  179^  4(K,  or  ll'^  58»  40'  east  from  Greenwich : 

h      m      • 
Local  appmrent  time  May  31,        0      0      0 

Longitude  from  Greenwich  ( aubtractive )  •      II    M    40 

Greenwich  apparent  time   .  May  30,       12      1    40 

lucing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is  12'' .022 

tjrreenwich  apparent  noon  on  May  30,  or  1 1'>.978  before  Oreenwich  apparent  noon  on 

II. 

page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  30,  at  Greenwich  apparent  noon  23.09 

May  31 ,  at  Greenwich  apparent  noon  21.14 

Difference  for  one  day         .....  0.95 

re  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time  which 
'  way  between  Greenwich  noon  and  the  time  of  obMcrvation ;  that  is,  for  6  hours  aAer 
wich  aoon  of  the  30th,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day ;  so  the 
ation  is  as  follows : — 

Difference  fur  one  hour,  May  30     .  22.09 

Change  for  OMS  of  a  day  or  0".95  X  Oi25  .  .                   0.24 

Difference  at  6  houra  after  noon  21.05 
21  ".85  X  12.022  =»  262".7  =»  4'  22".7 

Declination  at  Greenwich  noon,  May  30  .  .  N.  21  48  56.7 

Change  in  12.022  houra  (additive)  4  22.7 

Sun's  declination  at  time  of  obsenration   .  .  N.  21  53  19.4 

en  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better  to 
the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given,  the  time 
.978  before  Greenwich  noon  of  May  31 ;  half  this  interval  is  about  0.25  of  a  day,  and 
»urly  motion  for  the  middle  of  the  interval  is  21^^38.     Then,  we  find: — 

Declination  at  (treenwich  noun.  May  31  .    N.  21  57  35  5 

Product  of  21  ".:W  X   II  t»7«  =  2.V>'M  (aubtractive)      .  4  16.1 

Sun*s  declination  at  time  ofobiiervation  .  .    N.  21  53  19.4 

^ill  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will  show 
0  be  right 

sea  it  18  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and  the 
lion  may  be  found  by  Table  V  of  BowoiTCB*8  American  Practical  Navigator. 
i  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds  to 
led  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation  of  the 
}  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in  which  the 
on  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month  from  addition 
traction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two  different  directions 
parated  by  a  lino,  while  a  corresponding  line  below  points  out  the  dates  between  which  the 
e  takes  place.  The  equation  of  time,  as  given  on  page  I,  is  the  mean  time  of  apparent 
or  the  hour-angle  of  the  mean  sun  at  that  instaqt. 
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-unrirr  ftnti  the  Sidtrral  Timt  of  Scmidiumtter  Passing  Meridiwk  m  I 

riie  surra  aernitliariietef    Is  used   in  reducing  the   allitucie  of  the  ^^fftfl 
(Tcr  IJini  Htm  to  tb<?  altitudo  of  ihe  center ;  and  \n  reducing   the  angular  Saumti 

timb  rri>*„  ^no  moon  or  soaie  other  objeclj  to  the  distance  fram  the  center  of  tbg  mm. 
al  time  of  semidmmeler  pai^sing  the  nieridiun  is  employed  in    oMaming  ibe  pavj 

"Win's  center  over  the  wires  of  a  Imnsil^instniment,  when  the  {passage   of  uoe  Ital  «« 
Kscn  observed.     The  quantity  found  in  this  coJumn  is  to  be  nd*ied  to  the  tiaieofl 
of  the  tirstt  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  llie  WKmi^m  | 
eusteriiH;  limb. 

Page  11  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun*»  Appareni  Ui^k  ^>m^ 
jfiow,  nrul  Declination^  the  Equation  of  Time^  and  ilie  Sitiircul   Time  of  Mean   iVi^un,   TV*  I 
hourly  changes  of  iheie  quantities  are  also  given,,  and  may  be  used   m  reducing  ihem  t)v  in 
(treenwicb  me^m  time.     The  hourly  chanjires  may  be  first  interpolated  for  half  the  Grt«iif  a 
titne,  when  great  precision  h  required ,  in  tn^  Wi  ^ihed  in  explaining  the  calcalattufi  i»(  tk 

decliaalion. 

The  right  ascension  and  declination  on  pagers  !  o       II  are  affected  by  aberralioo,  ai 
fore  tienote  the  apparent  position  of  the  true  aun.  rj  II  is  more  conveniently  uaed  nimiihi  | 

mean  time  is  known.     Thia  is  the  case  rvations  of  the  son  out  of  tlie  nitif^timB, 

when  the  times  have  been  noted  by  a  ctocl,  Bter  regulated  to  mean  time.     Theqiath 

tities  on  this  page  can  be  reduced  to  mi^an  m  place  by  interpolating  for  the  bngitde, 

a^  in  the  example  of  the  sun'^s  declination  or  ling  page. 

The  smra  dedmation  is  required  for  ^  tude  of  the  place ^  the  local  time,  and  ih* 

!sun's  azimuth  and  amplitude,,  from  obser     .  sun. 

The  equation  of  time  is  needed  in  flnnmg  n  time  from  ol^ser vat  ions  fif  ih-e  suOf  ujjJ 

the  latitude  from  observations  ouT  of  the  me  The  heading  of  the   column  dir^ts  tht 

manner  ju  which  it  b  to  be  applied  to  mean  ttnie  Kx.  obtain  the  apparent  time. 

The  equation  of  time^  as  given  ou  page  llj  ts  the  apparent  time  of  m^ma  ticM>n;  and  is  eqdv 
aient  to  the  hour-angle  of  the  true  sun  at  the  ipstant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  ako  the  right  ascension  of  the  mean  stm  at  Greeowicli 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  lime,  oy  using 
the  hourly  difference,  9".8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  intervals 
of  mean  solar  to  sidereal  time.  Table  LI  of  BowDitcn's  Navigator  may  be  used  for  the  same 
purpose  when  only  the  nearest  quarter  of  a  second  is  required. 

The  sun's  right  ascension  and  the  sidereal  lime  of  mean  noon,  or  right  ascension  of  the  mean 
sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Greenwich  mean 
time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained:  this  being  added  to  the 
local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in  con- 
verting sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  sidereal  time, 
gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corresponding  reduc- 
tion of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended  to  this  volume,  or 
Table  LIT  of  Bowditch's  Navigator,  will  give  the  mean  time  required.  This  reduction  may 
also  be  found  by  multiplying  9*.8296  by  the  hours  and  parts  of  an  hour  of  the  given  sidereal 
time. 

As  examples  of  the  use  of  page  II:  — 

1. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1894,  May  15, 

9h  2m  30*,  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100**  lO',  or  6^40^  40»,  west  of 

Greenwich. 

li    m    • 
Local  astronomical  mean  time  May  14,        21     2  30 

Longitude  from  Greenwich  (additive)  .  .  6  40  40 

Greenwich  mean  time.  ....  May  15,  3  43  |0s^3*>.7194 
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Sum'g  Rifkt  Ascension.  Efumtwn  of  Tiwu. 

h    m      M  m     « 

Majr  15,  Greenwich  ncHin    .    3  28  57.30  May  15,  noon     .        .     3  50.48  (additiT*) 

H.  D.  9i.878  X  3.-IIM  .        .  +    0  36.74  H.  D.  — 0*.024  X  3.72  —    0.09 

3  2!)  34.04  3  50.39 

In  this  cote,  the  hourly  diflTereiiceii  interpolated  to  half  the  interval,  or  1^.9  after  dood,  have  been  used. 

The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  raductioD  could  also  have  been  fouDd 

by  Table  VI,  A.,  of  Bow  ditch's  Jfavigator^  but  to  seconda  only. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  hare:  — 

km* 
May  15,  Sidereal  Time  (at  Greenwich  mean  noon)     .  .  .      3  33  47.78 

Hourly  difference  9-.8565X  3.7194 -f    0  364J6 

Add  the  local  astronomical  mean  time  .  .  .  .  .    81     2  30.00 

The  required  sidereal  time  is  (rejecting  S4^)    .  .      0  35  54.44 

The  reduction  0">  36^.66  could  have  bean  found  io  Table  III  corresponding  to  the  (Greenwich  mean  tine 

3^43>"  10*.     Also,  by  Table  LI  of  Bowditch's  KavigaUn^  the  reduction  is  0"  36*.7. 

3. — On  1894,  May  15,  A.  M.,  at  a  place  whose  longitude  is  lOCT  W  W.,  suppose  the  sidereal 

time  to  be  0^36*"  37*.  16,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  May  14;  the  longitude  in  time,  -f- 6^  40"  40*,  or  -1-6^.678. 

Ii    m     s 
May  14,  Sidereal  Time  (at  Greenwich  mean  noon) 

The  H.  D.  9>.8565  X  6.678,  or  the  reduction  for  6>>40"40>  in  Table  III 

The  sidereal  time  of  local  mean  noon     ..... 

The  given  sidereal  time  (-f-24^,  if  necessary  for  the  following  subtraction) 


3  28  51^23 
-f     1     5.82 

3  29  57.05 
24  36  37.16 
21  6  40.1  r 
—  3  27.51 
21     3  1260 

Subtracting  the  first  from  the  second  gives  the  aidereal  interval  from  noon    .    21     6  40.11  ^21^.1114 
~9*.8296x21  1114,  or  the  reduction  for  21i>6"40>.ll  in  Table  II 

The  required  astronomical  mean  time  is  .  May  14, 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day.  The  Sun^t  True  Longitude  and 
Latitude^  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in  two  columns, 
headed  X  and  l'\  I  representing  the  sun^s  longitude  counted  from  the  true  equinox  of  the  date; 
and  X\  the  same  co-ordinate  counted  from  the  mean  equinox  of  the  beginning  of  the  year, 
(January  0^.0).  A  column  of  hourly  differences  enables  the  computer  to  obtain  the  sun^s 
longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of  the  radius  vector 
are  likewise  given.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  number 
of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries  passes 
the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the  long- 
itude, or  to  any  Greenwich  sidereal  time  -by  means  of  the  hourly  difference,  —  9*.82d6.  The 
reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  sidereal  time 
to  moan  solar  time;  or,  approximately,  from  Table  LII  of  Bowditch^s  Navigator, 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on  page  II. 
As  an  illustration,  let  us  take  Example  3,  above. 

It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  sidereal 
time  is  less  than  21  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal  ooon  should 
be  taken  out  for  May  13,  that  is  the  preceding  astronomical  day. 

h     m      • 
May  U,  the  mean  time  of  Greenwich  sidereal  noon  is  .     20  27  47.08 

The  H.  D.  —  1K82XI6  X  6678,  or  the  reduction  for  long..  Table  11  —     I     S.64 

The  mean  time  of  local  sidereal  noon                                                  .  90  26  41.44 

Add  the  given  sidereal  lime    ......  0  36  37.16»0>.6i03 

The  sum  is             ......             .  21     3  I8~ib 

—  9*.82J)6  X  0.6103,  or  the  reduction  for  0^  36-  37'.2  in  Tabla  11    .  —    0    6.00 

The  required  astronomical  mean  time                                     May  14,  21     3  12j60 
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L  '       - 

m        p  tV  commm  7%e  M^m^M  Saddwaitr  «fia  E^tAtorml  Bvrwtmmlai  F^«/£»,  ^  mk 

mm  and  imdikiglii  «t  Gr«mrvidi*     Cbiinpiift  wtjomisig  ibove  of  ibe  horixonts]  fvi^ 

9  diuigo  of  |J»9  q^drtiijp  is  oao  fc«iir,  \fy  mmmm  oC  «^hie1i  tt  can  be  redoced  to  mm^  mW 

nttidi  tnemji  Ume,  ui  tile  squic  fmj  m  l^  ««io%  decliiuitiaii  aod  the  e<|uat»o>o  of  nmm  m  iki 

^og  f^»tii|il<^.     Tbe  «igii  plus  or  miittn  pressed  U»  U»e  tiCHiH^  didf^Teoce^  i 

omontAl  pttnUt&t  is  wcnmmng  m  dcerwiiiig. 

^  redudiofi  of  the  moon'v  semidbnii^tiir  nmy  ht  rriidily  found  by  muhiplymg  tlie  i 
of  Uie  liori2oiiiiil  immlbuE  by  &.272«    It  may  abo  be  obmined  from  Table  XI  of  Bgwatnaj 
Nap4gat4>r^  or  by  mm  ply  computizig  tfae  prdpoitloiiaJ  pmrL 

I      11^  ibr  «ti>iiipl«t  th«  Hjvijdiimi^tcr  of  th«  mnon  is  lo  W  takrfi  (rut  for  18^4,  Sonc  11,  lO*,  Fv  M^  Cfvp*- 
Jpkb  flMAii  liia«^  w«  «e«  t&at  the  4iff«f«4ce  of  th«  #ciiii4U4iieleri  Bt  ntam  iii4  loidiiixhi  <^  Jwac  il  tt^S^?. 

wbkli  ia  l^«  r4>rt««l4oii  to  b«  «(ibVM»!t«iI  ffom  lh«  pemiffbmvittfr  ^  mnm,  bfi^auiift  llt«  gemidlMi^lir  ii  i^ 
er«a«fti||.    Th«  miiooi  jmmidiJiini^trr  then,  Tor  Jtioe  II,  10*,  ]m  |:V  40"  .0  —  4'^«4f  or  IS'  aV'/^, 

H)«  iRfxiD^A  i«midiiim«^^r  iind  hanxiinrat  pinillux  tki^  it^juii^l  fur  all  Mhi^rvtil]i>ti4  4  if  tte  noM. 
Wlvflfi  gre*t  prediioti  ib  timnledf  tlio  lionrly  dtffcr«^iici*«  itliould  Im  fimi  Intt^qtulatc^i  A»r  ball  tW 
b)i4H^a]  *»f  Otcenirich  lime  from  nrwin  or  mMntglit,  anA  a  correction  applied  to  the  b<m»9iiul 
{lamUai  for  the  latittide  of  the  plac«  of  ob^rvattim. 

'riii»  Mean  Time  ^  ihB  Mom^s  Upper  Tramii  tU  Greenwich^  wliich  b  given  on  pa^  IV  b* 

lui  of  a  minnta,  Ik  af«»o  ly^xjmpuiued  whU  a  cohtrtin  i^f  djfrerenc«B  for  one  hoar  of  lon^tod^l^ 

mtmm  of  vrbkh,  having  tbn  longitude  r^inv(?rti^1  into  imii\  the  local  time  of  the  moon's  ■turtiBaa 

pai<iiuige  at  any  otlier  pliw?*?,  niay  hv  f^mi^nip^h     Tlift  n%lnt^K>n  may  Im  taknn  hy  i^imple  ine|iei7- 

tioii  from  Iiowiincn'«  TfthUi  XXVIIL    TUe  last  Wumn  of  Hjt«  pagr  ('ontiUns  the  Age  of  lb« 

niounj  or  itjo  time  olapiv^d  eiiirv  tbc?  preceding  ninv  nunm^  to  t<^ntbs  nf  a  day. 

Plig<»ii  y^ — XII  CO u tain  The  Mtmn^s  Uight  Asccnshm^  and  Dcdinuikm^fi^r  cm^ti  day  tutd  bntti 
(jf  ftiomiwinh  trii^mi  tiiiu*.  They  nr^  at:j.vjTnnaiiic<l  with  criln?n!ih  of  ilitfrr*  ih*  s  ft^r  oiif  lUi,.  ■ 
which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required  for  taking 
out  theHC  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained  by  applying 
the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The  right  ascension 
or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean  time;  the  IHff./or  1 
Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the  product 
added  to,  or  subtracted  from  the  quantity,  according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1894,  May  1, 
jQh  iQin  3()»^  astronomical  mean  time  at  Greenwich :  — 

Right  Atcension,  Deelination. 

Mayl,10h         ....    23  4"  11*62     .        ,        .        .        .      S.     326504 
Diff.  IM)083  X  10.5  .        .         «=      +  20.04  15".46  X  10.5      =        —    2  42^ 

May  1,  10hl0'"30*    .        .        .    23  42  31.66 S.     3  24     8.1 

The  differences  interpolated  for  5m .2  =  0^.09  are,  for  the  right  ascension  1  ".9083,  and  for  the  declination 
15''.46,  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  qf  the  Moan  and  the  dates  of  the  Moan^s  Perigee  and 
Apogee t  or  least  and  greatest  distances  from  the  earth. 

Pages  XII I — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed  stars, 
as  they  wouM  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for  every  third 
hour  of  Greonwioh  moan  time,  beginning  at  noon;  the  dates  are  therefore  astronomical.  All  the 
distances  that  can  bo  obsi^rved  on  the  same  day,  are  grouped  together  under  that  date;  and  the 
colunuis  are  road  fn>m  h^ft  to  right,  across  both  pages  of  the  same  opening.  The  letter  W.  or  E. 
in  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate  that  it  i$  on  the  west,  or  e«8t  dde  of 
the  moon. 
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An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for  errors  of 
his  instrument  and  for  the  semidiameter  of  the  olijects,  and  cleared  it  firom  the  effects  of  refraction 
and  parallax,  finds  the  true  or  geocentric  diiiUnce,  that  is,  the  distance  as  it  would  have  appeared 
from  the  centre  of  the  earth  at  the  moment  of  observation.  With  this  distance  and  the  distances 
in  the  Ephemeris  of  the  same  bodies  on  the  same  daj,  the  Greenwich  mean  time  of  the  observa- 
tion can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two  sue* 
eesHive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  V;  or,  as 
it  is  usually  oalleil,  the  Frcpartiofkd  Logarithm  qf  the  Difference.  It  is  given  for  the  middle 
instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule : — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  li,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference^  as  found  in  the  Navigator^  subtract  the 
P,  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  am  interval  of  time  to  be  added  to  the  hours 
of  Ctreenwich  time^  taken  from  the  Almanac^  when  the  earlier  AlmanaC'distance  is  used;  to  he 
subtracted  from  the  hours  of  Greenwich  time^  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the  Almanac- 
distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  logarithm  of  the 
correction  to  1)e  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms  of  small 
Arcs  in  Space  or  Time,  given  at  the  end  of  the  volume  for  1871,  saves  the  operation  of  reducing 
degrees  (or  houn})  and  minutes  to  sec^mds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods  just 
descril>ed  may  not  l>e  Huflliciently  exact.  To  correct  it  for  such  variation,  or  second  difference,  take 
the  difference  between  the  P.  L.  of  Diff.  ummI  and  the  one  which  follows  it  in  the  Ephemeris,  (or, 
more  strictly,  half  the  difference  of  the  preceding  and  following  ones).  With  this  difference,  and 
the  first  porrection  of  the  Greenwich  time  already  found,  enter  Table  I,  appended  to  this  volume, 
and  take  out  the  corresjumding  seconds,  which  are  to  be  added  to  the  approximate  Greenwich 
time  when  the  Prop.  Logs,  in  the  Ephemeris  are  decreasing;  and  subtracted  when  they  are 
increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has  noted 
the  time  of  (>b»K*rvation  by  a  chronometer,  the  difference  of  this  chronometer-time  and  the  Green- 
wich mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found  from  the  lunar 
distance.  In  this  way  lunar  distances  can  be  use<l  as  a  check  upon  the  chnmometer.  By  a 
series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon,  the  chronometer-error 
may  generally  l»e  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude  of  one 
of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  corrected  f<»r  change 
of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the  Greenwich  time  found  from 
the  lunar  distance  will  l>e  his  longitude.  A  longitude  derived  by  this  method  should  always  be 
considered  as  uncertain  by  5^  or  more. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  18M,  Oct.  10, 
the  corrected  distance  of  the  moon's  centre  from  that  of  An  tares  is  80^  &(K:  — 

Corrected  dintance  .... 

Distancb  in  Ephemeris  Oct.  10,  111^     •  • 

DiflTerence  .  .  •  • 

Time  from  III^  (^fttr)  .            .  •  • 

Corr.  for  2d  Diff.,  TabU  I         .  •  • 

Greenwich  nean  tina  Oct  10  .  •  •            .      3  16  11 
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.    80  51     0 

.    80  4-2  50 

P.L. 

0J»66 

.      0     8  10 
.  +0  16  10 

P.L. 
P.L. 

1.343S 
1.0466 

.+            1 

502  ^^  THE  AMERICAN  EPHEMERI8. 

Uy  ft  table  of  common  lageimhra^,  or  n  tabic  of  lognriJhms  of  sifiMill  arcs,  the  redoction  ei  (k 
Greenwicli  time  would  be  found  ttius: — 

From  fCph^mprin  .  ,  ,  ,  ,  ,  «     P*  L.     O.SJMiS 

Dirt,  of  distance?**  SMO"^  40(1"  .  <  .  .  •     log       ^€1*0^ 

Red.  of  Gmenvrir  h  lime,  1^(1'  ^O^  l(i^'^  10'        ,  .  .  ,     log         a£lfe^&S 

Thfl  result  is  the  same  an  by  tbe  |ireviaus  method* 

Pflgen  218 — '249  contnin  the  geocentric  ephemcrides  of  the  seven  major  planels,  Tlif  p«i^ 
lioiiit  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  ahenilkB; 
they  are,  therefore^  npparent  positions.  All  the  data  except  meridian  pasf^ge  are  given  Car  lb 
moment  of  Greenwich  mean  no^m.  The  column  Meridian  Passage  gives  the  hour,  minute  m 
tenth  of  that  paesrige  of  the  planet  over  the  meridian  of  Greenwich  which  occurs  nextuflerAt  ' 
nmni  of  the  date. 

The  riglu  ascension  and  declination  of  a  planet  are  required  whenever  It  has  been  obpenflf 
for  time.,  latitude  or  as^imuth.  The  mode  of  reducing  them  to  any  instunt  of  Greenwich  meu 
time  iH  the  same  us  in  the  examphts  for  the  sun,  previously  given*  The  local  mtmnttnir^ 
paiisage  across  any  other  meridian  can  be  found  by  dividing  thff  daily  di^erences  by2ltUi 
multiply  lug  the  quoitenl  by  the  hours  and  fractions  of  the  longitude  of  the  place.  The  |m*d«icl 
is  Bubtraclive  fnMn  the  time  of  Greenwich  passage  when  the  place  is  east  of  Greanwicbf  aiui 
additive  w*hen  west.     The  corrections  can  never  exceed  one-hulf  the  change  for  ooe  day. 

Pages  250 — 263  contain  the  heliocentric  positiona  of  the  seven  major  planets,  and  the  \o^ 
arithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not  from  tbr 
true  equinox^,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the  date.  It  is 
therefore,  necessary  to  apply  nutation.,  if  the  longitude  from  the  true  equinox  is  required.  The 
daily  motion  is  given  for  the  montent  of  Greenwich  mean  noon.  The  coltimn  Heduciion  to  Or^ 
gives  the  correct  ton  to  be  applied  io  the  heltoeentrlc  longitudes  in  order  to  obtain  the  longib^ 
counted  along  the  orbit  of  the  planet.  This  longitude  is  equal  to  the  distance  of  the  node  fnM 
the  mean  equinox,  plus  the  disiunce  of  the  planet  from  the  node.  The  heliocenu'ie  lautudeii 
counted  from  the  moving  plane  of  the  ecliptic.  The  Logarithm  of  Radius  Vector  is  the  logarithm 
of  the  distance  of  the  centre  of  the  planet  from  that  of  the  sun,  at  each  Greenwich  mean  dood 
given  in  the  first  column.  The  two  last  columns  give,  in  the  same  way,  the  logarithm  of  the 
true  distance  of  the  centre  of  the  planet  from  that  of  the  earth.  The  one  column  gives  the 
quantity  for  the  Greenwich  noon  indicated  on  the  left  hand  side  of  the  page,  and  the  other  for 
the  noon  which  is  midway  between  that  date  and  the  date  next  below  it  In  the  case  of  Mercury, 
this  intermediate  date  is  mean  noon  of  the  day  immediately  following;  in  the  case  of  Venus, 
Mars,  Jupiter,  and  Saturn,  it  is  mean  noon  of  the  second  day  following;  and  in  the  case  of 
Uranus  and  Neptune,  mean  noon  of  the  fourth  day  following. 

Pages  264 — 271  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to  the 
centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as  the  circle 
and  point  of  reference.  Each  co-ordinate  is  given  first  for  Greenwich  mean  noon,  and  in  the 
column  following  for  mean  midnight  of  the  same  day.  The  columns  Reduc.  to  Mean  Eq''x  of 
Jan,  0  give  the  corrections  to  be  applied  to  the  co-ordinates  for  noon  in  order  to  obtain  the  cor- 
responding co-ordinates  referred  to  the  mean  equator  and  the  mean  equinox  of  January  0. 

Pages  272 — 275  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Pages  276  and  277  contain  the  position  of  the  moon's  equator  and  the  mean  longitude  of  the 
moon,  and  a  table  for  computing  the  libration  of  the  moon.  The  epochs  of  greatest  libration  of 
the  moon,  together  with  the  formulae  for  finding  the  libration  in  longitude  and  latitude  are  given 
on  page  419. 

Page  278  contains,  for  each  tenth  Greenwich  mean  noon,  the  values  of  the  principal  elements 
arising  from  the  motion  of  the  equinox,  and  also  the  aberration  and  parallax  of  the  sun.     The 
n  Apparent  Obliquity  of  the  Ecliptic  (Hansen)  gives  the  true  inclination  of  the  earth^s 
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^^tiator  to  the  ecliptic,  without  correction  for  the   terms  depending  on  the   moon^s  longitude. 
rbe  Equation  of  Equinoxes  is  really  the  astronomical  nutation;  that  given  In  Longitude  is  the 
^Oorrection  to  be  applied  to  the  longitude  of  the  body  referred  to  the  mean  equinox,  in  order  to 
^obtain  that  longitude  as  referred  to  the  true  equinox.     When  the  correction  is  positive,  the  true 
*^ longitudes  are  greater  than  those  referred  to  the  mean  equinox;  while  the  contrary  is  true  when 
the  correction  has  the  negative  sign.     The  equation  In  R.  A.  is  equal  to  that  in  longitude,  multi- 
plied by  the  cosine  of  the  obliquity  of  the  ecliptic. 

The  next  column  gives  the  Precession  of  Equinoxes  in  Longitude^  from  January  0  to  each  of 
the  dates  following.  The  Sun^s  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true 
longitude  of  the  sun  in  order  to  obtain  its  apparent  longitude.  The  correction  being  negative 
shows  that  the  apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude. 
The  Sun*s  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is  the  angle  subtended  by 
the  radius  of  the  earth^s  equator,  as  seen  from  the  centre  of  the  sun. 


PART  //—THE  EFHEMERI8  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  280  contains  the  formulse  for  reducing  the  positions  of  the  fixed  stars,  using  the  notation 
of  Bessel,  and  the  constants  of  Peters  and  Stbuve.  The  formulfe  by  which  the  star-numbers 
are  computed  are  also  given. 

Pages  281 — 284  contain  the  logarithms  of  the  Besselian  Star-Numbers^  A,  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the  numbers 
are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair  of  quantities 
A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  interchanged  with  C, 
and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for  certain  dates,  the  side- 
real hour  and  tenth  of  midnight.  The  sidereal  time  for  which  any  set  of  quantities  is  given  can 
be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers :  — 

Computaiion  of  the  apparent  place  of  a  tfydra  for  181M,  MarA  10,  for  the  upper  transit  at  ffaMngton, 

log  d       8.6310 


(Star-Catalogue) 
(Page  281) 
(Star-Catalogue) 


log  a       0.4699 
log  J       9.1145 
log  a'       1. 190211 
log  .4  a    9.5844 
log  J  a'  0.304711 


Memn  Place,  1894.0, 


Apparent  Place,  1894,  Mar.  10,       a=   9  22  24.140 


Aa- 

Cc^ 
Dd'. 

E  '• 
r  fi^ 
a-' 


log  h  7.8705 
log  B  0.977611 
logi'  9.8026  N 
log  Bh  8.8481  » 
log  B»' 0.7802 

9  *2  22.721 
•f  0.384 
—   ^0.070 

\).963 

0.143 

0.001 

0.000 


+ 


log  e       8.7164  n 
log  C      1.267211 
log  e*      9.7169 
log  Cc   9.9836 
log  Cei  0JM4I  n 

<f.=     - 
Dd*^ 


log  D  0.5249 
log  d'  9.0422 
lug  Dd  9.1559 
log  Dd'  9ii671 

S  11  57!64 

—  2.01 
+    6.03 

—  9.64 
-f    0.37 

0.00 


a«i     —   8  12    2.89 


Pages  285—292  contain  the  Independent  Star-Numbers,  which  can  be  used  for  the  same  pur- 
pose. The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious  year  to 
each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations  given  on  page 
280,  where  are  also  found  the  formulas  and  precepts  for  the  application  of  both  systems  of 
numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have  the  values  of  the  star- 
conataDtB,  a,  h,  c,  d,  o^,  I/,  &^  d'.  The  independent  star-numbers  are  given  in  order  that  the 
apparent  place  of  the  star  may  be  determined  when  it  is  not  convenient  to  compute 
oumbers. 
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The  fottowing  rs  an  example  of  the  redm^oo  of  a.  star  lo  fl|tpnreiif  ptaoe  bf  ibe  i 
■tnr-n  umbers;  — 


Com^tlii^n  qf  th€  a^^artni  f^aft  qf 

(iifydrmfor 

iaiM,^iffdbio,> 

ttciWN^ 

Irasur^^^tfi 

ti^^iiS^i 

-f. 

—    e'liiA 

K 

Q  =  'mi  2a.o 

G+ft. 

=:        m  57.7 

F 

w^aHO  »7ir 

H  +  a. 

—        (»  S^SI 

t          '-^tV 

^Bmm 

WVf 

—  «.8239 

a*  = 

0  S9tSK9tl 

%r 

=  iiMm 

to^ib 

=  1-2742 

/    ^ 

+    IIJ99 

Hin  (fl+a^) 

=  u.fjeoti 

.m  (//+a,) 

=  S*.!H13 

(?)  = 

—    OJW 

tai  4 

^9J3»(iit 

»»e^„ 

=  0J)045 

(*)   - 

+     1401 

I             l«(l  (^) 

^8,!)36flii 

^^g  (*) 

=  l>.0439 

r^   = 

0,«0» 

Apjmrrni  R,  ^., 

a  ^ 

!l  ^  diJM 

i"«je 

=  OMm 

IngA 

^1.27<U 

<?«  =  — 

lfll's/ii4 

<^0i(6'+O 

=  MIOO 

r0ii(/j-Hi^) 

=  !yk<72 

(f ')  - 

+     4M 

»**«(^) 

O^IKW 

sin  dt, 

=  lJ.l5lt>« 

m  = 

—    iJi 

lag  (AO 

l),U5lin 

(0  = 

—    7S« 

f1.0fl 

Jpji^Tfni   0rtr,j 

il   =  ^ 

a  ia   2i» 

lOfi 

=  0.9046  m 

C^fl  ^» 

=  IJ.JUI&5 

log  (<) 

=  o.f>oni» 

let 
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Pagei^  293 — 30  L  contaiD  the  mean  places  af  threo  hundred  and  aigbty-three  startt  f^  l^ 
beginmtjg  of  the  fictitious  year  1894,  or  the  moment  when  the  stinV  mean  lougitude  is  29(f . 

The  aunt] at  variatloim  are  to  be  considered  as  the  differenlial  ccxrfTicienta  of  cnch  coKirdiiutic 
with  respect  to  tlio  time  at  the  beginning  of  the  year. 

In  order  thn^t  the  k  1st  of  mean  places  c)f  stars  may  serve  the  purpose  of  a  worklng-calilofp 
for  the  convenient  use  of  astrouomers,  the  positi<m  of  each  of  the  northern  c»rcujnpo!ar  star»  i 
giren  in  duplicate,  one  position  being  for  the  upper  and  the  other  for  the  tower  cutminatioD. 
The  positions  for  the  lower  culmination  are  marked  S.  P.  In  this  case,  the  right  ascensions  are 
the  sidereal  times  at  which  the  star  crosses  the  lower  meridian;  and,  in  order  to  have  the  expres- 
sions for  the  co-ordinates  congruous  in  all  cases,  the  declinations  are  counted  from  the  equator 
through  the  north  pole,  and  therefore  exceed  90°.  The  time  of  observation  and  the  setting  of 
the  circle,  in  order  to  find  a  star  on  the  meridian,  are  then  obtained  uniformly  for  all  the  stars. 

Beginning  with  the  volume  of  1882,  tiie  number  of  stars  has  been  greatly  increased,  in  order 
to  make  the  list  more  useful  to  field-astronomers.  In  order  to  show  at  a  glance  these  additional 
stars,  they  are  indicated  in  the  list  by  an  asterisk. 

Pages  302 — 313  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  X  Ursc 
Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  They  include  the  terms  depend- 
ing on  the  moon's  longitude.  The  mean  solar  time  of  transit  is  given  in  the  column  Mean  Solar 
Date^  in  order  that  each  transit  above  and  below  the  pole  may  be  readily  identified.  Suppose, 
for  example,  that  the  transit  of  Polaris  below  the  pole  on  January  26th  is  to  be  found,  and  we 
wish  to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date.  On  page  302, 
we  find  that  the  upper  transit  occurs  January  26.2 ;  the  lower  transit,  therefore,  occurs  January 
26.7.  But,  the  lower  transit  following  that  of  July  1st  (page  308),  does  not  take  place  until  July 
2.3.  Hence,  the  lower  transit  of  July  1st  precedes  the  upper  one  of  the  same  date.  A  transit 
occurring  very  nearly  at  noon  may  also  be  identified  without  a  computation  to  ascertain  the 
actual  mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date, 

Pages  314 — 364  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places  of 
those  stars  of  the  preceding  list  which  are  not  marked  with  an  asterisk.     The  mean  solar  date 
in  each  lef\  hand  column  gives  the  day  and  tenth  of  the  transit ;  so  that  each  intermediate  transit 
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IMiy  be  readily  ideotifidd.     Along  with  each  co-ordinate  is  given,  in  small  type,  the  change  for 

ten  days.     This  quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the 

^dates  for  which  the  star-places  arc  given. 

Pages  365—376  contain  the  apparent  right  ascensions  of  all  stars  marked  with  an  asterisk  in 

the  list  of  mean  places.  The  apparent  right  ascension  of  each  star  is  given  only  for  that  part 
of  the  year  when  it  may  readily  be  observed  on  the  meridian.  In  the  case  of  circumpolar  stars, 
the  right  ascensions  for  lower,  as  well  as  upper,  transit  are  given. 

Pages  377 — 384  contain  the  apparent  right  ascension,  declination,  and  semidiametcr  of  the  sun, 
and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give  the  seconds  of 
right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment  of  transit  of  the 
sun^s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of  right  ascension,  and 
the  degrees  and  minutes  of  declination  are  the  same  for  both  mean  and  apparent  noon.  In  case 
they  would  have  differed,  the  minute  which  would  have  been  numerically  larger  is  diminished 
hy  one,  and  the  seconds  increased  by  sixty,  so  that  there  is  always  a  correspondence  between 
the  two  numbers.  The  hourly  motions  in  right  ascension  and  declination  are  given  for  the 
moment  of  mean  noon,  but  may  be  regarded  as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent  time  in 
order  to  obtain  mean  time.  It  is,  therefore,  mean  time  minus  apparent  time.  Each  number  as 
given  is  the  mean  time  of  transit  of  the  sun*s  centre  over  the  meridian  of  Washington,  counted 
from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the  same  as  in  the  Ephem» 
erU  for  the  Meridian  of  Greenwich. 

Pages  385-— 392  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of  the 
moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time  given  in  the 
second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The  diflferences  for 
one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of  transit  over  a  meridian 
one  hour  west  of  Washington  exceed  those  given  in  the  column  Mean  Time  of  Dramtitj  supposing 
the  rate  of  change  to  be  uniform  and  equal  to  what  it  is  at  the  moment  of  transit  over  the  merid- 
ian of  Washington.  The  next  four  columns  need  no  especial  explanation,  except  that  the 
diflferences  for  one  hour  of  longitude  are  computed  as  if  the  motion  of  the  moon  in  right  ascen- 
sion were  uniform.  By  means  of  them,  the  position  of  the  moon  can  be  computed  with  astro- 
nomical accuracy  at  the  moment  of  transit  over  any  meridian  not  exceeding  one  hour  in  longi- 
tude from  that  of  Washington,  by  taking  account  of  second  diflferences.  With  greater  longitudes 
of  the  place,  the  accuracy  of  the  result  obtained  in  this  way  will  diminish.  The  columns  of 
sidereal  time  of  semidiameter  passing  meridian,  etc.,  do  not  seem  to  need  any  explanation, 
except  that  they  all  refer  to  the  moment  of  transit  The  column  Bright  LitnbM  is  given  to 
indicate  to  the  observer  which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so 
nearly  full  that  they  can  be  well  observed,  both  are  indicated ;  and  the  one  which  is  deficient  is 
printed  in  smaller  type.  When  the  illumination  is  so  nearly  equal  that  no  choice  can  be  made 
between  them,  both  are  printed  in  large  type. 

Pages  393 — 410  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the  seven 
major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments  of  all  those 
transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  J//— PHENOMENA. 

This  portion  of  The  American  Ephemeris  and  NmUicai  Almanac  gives  the  principal  astro- 
nomical phenomena  of  the  year,  reduced  to  Washington  mean  time,  except  in  the  case  of  tlic 
eclipses  and  the  data  for  the  rings  t>f  Saturn,  which  are  given  in  Greenwich  mean  time. 

Pages  412 — 418  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of  the 
sun  and  a  transit  of  Mercury  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  nnoon  in 
right  ascension.  The  subsequent  tables  and  results  are  not^  however,  computed  from  these 
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elements  unchnngod  ^  but  from  the  iiccurat<5  ]>D^ittons  of  the  two  bodiesi  as  iiiierpol&fied  ^f^H 
houf  of  the  ecUp^te.     The  princi|>al  circumstances  of  ctich  eel  ipse  are  ns  ihlluw : —  ^H 

On  the  line  "  Eclipse  begins ^^  is  given  the  Greenwich  mcaii  tiijie  a{  vvhtch  the  umib  Im 
toucijcs  the  moon 'a  penumbra,  and  the  lotigUude  uticl  lutilude  of  ihe  point  of  totiehiii^.  ■ 

The  ^^  Central  eclipse  begins"  when  the  ^xh  of  Hie  moon^s  shrtdow  tirsiL  toucltt^et  itm  «^H 
nnd  the  longitude  and  latitude  of  the  point  of  touching  foUow.  ^H 

^*Cetititit  eelipue  nt  noon"  indicates  the  moment  when  the  rixb  of  the  shadow  is coM^H 
with  the  plane  ef  the  meridian  at  the  point  of  \t%  interscctimi  with  ihr^  eurth*£c  surface.  Tnfl^ 
observer  nt  ihb  point,  the  eclipse  will  be  centrai  at  the  moment  of  ap|ifirei}t  tioon.  1 

''Cent rut  eelipsf^  ends*'  and  ''  Ecllpee  ends"  have  the  converse  ineauitig  of  the  ht*.gianm|,      ! 

Mftpx  of  the  ErHpHrx.—'Vhi*  regions  iji  which  each  eclipse  is  visible,  arc  «$howii  upcm  tbeuup 
given  in  connect  ion  with  them.     From  these  maps  may  also  be  derived  tbe  approximate  deli^  1 
minatton  of  the  times  of  begiiming  and  ending,  and  of  the  magnitude  of  the  eclipses  at  aay  place  ] 
The  dolled  curves  show  the  outlines  of  the  shadow  for  each  hour  of  Greenwich  meaa  titnt  wd 
therefore  pass  through  all  the  places  where  the  eclipse  begins  or  ends  at  that  hour>     To  tinfi: 
what  hour  the  eclipse  begins  at  any  place,  we  determine  by  iuspectiou  between  what  pn»r  of  ih*-* 
curved   lines  the  place  is  situated.     The  eclipse  will  then  begin  between   these  two  Kijufsui 
Greenwich  mean  time:  tlie  fraction  of  the  hour  may  be  determined  by  dividing  the  hour  prupor- 
tionnlly  to  the  space  which  it  represents  on  the  map.     This  division  may  be  a  little  more  tua 
by  allowing  for  the  changes  in  this  space  as  indicated  by  their  varying  width.     The  Greenmid 
mean  tiine  thus  found  must  be  reduced  to  local  mean  time  by  applying  the  longitude. 

Aft  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1894,  April  5, be^M 
and  ends  at  Chicacole. 

For  the  beginning  we  compare  the  distance  of  tlie  place  from  the  curves  of  M*"  and  15^  uuAwt  < 
find  it  to  correspond  to  about  20  minutes  from  the  former,  therefore  tbe  time  of  beginning  » 
approximately  13'*  40'*' ;  far  the  end  we  compare  the  distance  of  the  place  from  the  curves  of  W  ! 
and  1?^*  and  tlnd  it  to  be  about  18  minutes  from  the  former,  therefore  the  approximate?  time  of  eurf " 
is  16^  18"*,  both  of  which  are  probably  correct  to  within  2  or  ^  minutes.     Changing  to  local  mean 
time  the  result  will  be:  — 

Beginning.  Ending. 

Greenwicli  mean  time       ....      April 

Longitude  East 

Local  mean  time April         5  19  16        April    5  21   54 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the  eclipse  may 
be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to  the  limit.  On  the 
central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb  of  the  moon  only  grazes 
that  of  the  sun. 

More  Accurate  Computations, — A  more  accurate  determination  of  the  phases  as  visible  at  any 
point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given  for 
every  ten  minutes  of  Greenwich  mean  time.     Their  geometric  signification  is  as  follows:  — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right  line 
joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's  shadow,  and 
the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this  plane  with  that  of 
the  earth's  equator  as  the  axis  of  JC,  and  the  centre  of  the  earth  as  the  origin  of  co-ordinates. 
The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward  the  north ;  x  and  y  are  then 
the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow  intersects  the  fundamental  plane. 
The  angle  d,  of  which  the  sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the 
celestial  sphere  toward  which  the  axis  of  the  shadow  is  directed ;  this  direction  being  that  from 
the  earth  toward  the  moon  and  sun.  The  angle  fi  is  the  Greenwich  hour-angle  of  this  same 
point  of  the  celestial  sphere. 
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quantities  /  and  l^  are  the  radii  of  the  sliadow-cones  upon  the  fundamental  plane,  /  cor- 
ling  to  the  penumbra,  and  I'  to  the  umbra,  or  annuhm.  The  notation  is  that  of  Chauvb- 
"spherical  and  Practical  Attronomy^  in  which  V  is  regarded  as  positive  for  an  annular, 
r;itivc  for  a  total  eclipse. 

(ingles/  and/^,  the  tangents  of  which  are  given,  are  the  angles  which  the  elements  of 
>cctive  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi-angles  of 

cones. 

e  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  x,  y  and  /i,  in  one  minute, 
r  to  facilitate  the  interpolation  to  any  required  moment. 
inothod  of  computing  the  eclipse  from  the  given  elements  is  as  follows:     It  is  premised 

moinciits  of  beginning  and  ending  are  those  at  which  the  distance  of  the  observer  from 

I  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at  the  point  of  observa- 

Po  find  such  distance  and  radius  we  compute — 

fho  co-ordinates,  ^,  17  and  C«  of  the  observer,  at  some  assumed  moment  of  Greenwich 

me,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with  their  varia- 

r  one  minute. 

riic  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with  their 

•lis  for  one  minute,  are  taken  from  the  tables  of  elements. 

^oncc,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane  equal  to 

the  observer. 

Then,  assuming  the  motions   to   be   uniform,  we  determine  the  time  required  for  the 

•r  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow  :— 

Pind  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth^s  equator,  which  are 

nted  by  />  cos  i/  and  p  sin  ^,  p  being  the  distance  from  the  centre  of  the  earth,- and  f'  the 

:ric  latitude.     These  may  be  obtained  from  geodetic  tables,  or  may  be  computed  from  the 

)g  table  by  the  formulte — 

p  cos  ^  =  F  cos  f 

,        sin  f 
/»  sm  f/  -  —^ 

;,  as  usual,  the  geographic  latitude. 

Tmk/U  for  CompuHng  the  0§oeemtric  Cm-^rdinml§M  wf  m  Pis€€, 
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For  the  assutncfl  Greenwich  mean  time  of  computation^  take  from  the  table  rf  el 
values  of  sin  d^  ct)s  d^  tin<l  /**     Put: 

A,  the  longimde  west  fram  Greenwich,     The  co-ordinates  of  the  obaefvcr  wiH  then 

^  ^  P  cos  f '  sin  ( itt  —  /  ) 

■^  —  p  sin  ^'  cos  d  —  ^  cos  f'  sin  rf  cos  (fg  —  A) 

C  ^  /*  sin  ^'  sin  d  ^  ft  co*i  f^  cor  rf  cos  (^  ^  it) 
and  iheir  vurmlii^nEf  in  orio  minute  of  mean  time  wilUxs:  — 

r  =  [1.6:1992]  /i  eoa  ^  cos  (yi  -  i) 

r/  =  [  7.GH992  ]  /I  cos  f*  sin  d  Bin  (/i  -  it )  ^  [  7.6399*^  ]  c  min  4 

C'  is  not  wantt*d> 
{%)  The  co-ordiiialci9  ^  and  y  of  thr^  axis  <^(  the  shadow  are  taken  frum  tlie  tables  d 
for  the  »aine  assumed  moment  of  Greenwich  mean  time.,  together  with  their  vamiio 
minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consecutive  oumln 
irariations  for  t>ne  nniiute  wn  represent  hy  x^  and  y.  Their  logarithms  are  given  al  t 
tha  tahles. 

(3)  'Hm  dimttm?e  m  and  poi^itifin-ungle  M  of  the  axis  of  the  shadow  relative  to  iIm 
and  I  hi-?  r(*ltttive  motions,  n  and  JV,  are  computed  hy  tlie  fonnuls:  — 

m  sin   M  =  x  ^^ 
m  cos  M^p  —  If 

a  sin  N  =  x'—^ 

n  cos  JV  =^  ^ —  ij' 

(4)  The  radius  L  of  the  shadow  or  penumhra  at  the  dislanee  C  from  the  futidam^ 
is  computed  hy  the  formula 

L  =  ;-:tan/ 

/  and  f  heing  found  in  the  tahle  of  elements,  and  C  computed  in  (1), 

(5)  If  the  lime  chosen  for  computation  is  exactly  that  of  the  beginniog  or  end  of  i 
we  shnll  have— 

m  =  L 
But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  r  to  th 
time  is  computed  thus :     Find  the  angle  ip  from  the  equation, 

m  sin  (  M—  N) 

sm  </f  = ~ 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and   the  oi 
second  quadrant  when  sin  </'  is  positive,  and  one  in  the  third  and  the  other  in  the  foi 
sin  ip  is  negative.     But,  simplicity  will  be  gained  by  taking  only  that  value  of  t/' 
cos  0  is  positive.     This  value  lies  between  the  limits  +  90°  and  —  90**.     The  corre< 
the  assumed  time  will  be  found  in  minutes,  from — 

For  beginning :  __         m  cos  ( Jlf  —  N)         L  cos  ^ 

""  n  n 

For  ending:  m  cos  ( Jlf  —  iV)         Lcosi/f 

^  ""  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  ar 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  ass 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approxim 
may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
givi?  a  small  vfiluL*  of  T  which,  applied  to  the  assumed  time,  will  give  a  nearly  correct 
the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed  time,  will 
inaecunite  lime  of  ending.  The  computation  for  the  second  assumed  time  will  give  a  5 
nearly  corrt^oi  vuhie  of  r,  to  be  applied  to  the  assumed  time  for  the  end,  and  a  large 
and  inaceumte  one  to  be  subtracted  for  the  beginning.  We  shall  thus  deduce  two  time 
ph;i  1  HI  one  of  which  is  to  be  considered  approximately  correct 
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i  more  accurate  times  of  beginning  and  ending  may  now  be  token  in  place  of  the  first 
led  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair  of 
I  of  r,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computation  will 
leral  be  advisable,  to  guard  against  accidental  numerical  errors.  The  following  theorem 
lowever,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of  each  phase  with- 
prntin^  the  computation. 

EOREM. —  Tke  error  of  each  result  is  approiimaleljf  proportional  to  the  square  of  the  cor* 
n  r,  multiplied  by  tke  sine  of  the  sun^s  hour^angle^  (/i— i),  for  the  middle  of  the  interval 
»n  the  time  of  computation  and  that  of  the  phase. 

apply  this  theorem  we  find  the  two  values  of  r'  sin  {/i-^X)  corresponding  to  the  required 

We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  number,  and 

the  difference  of  the  results  by  this  ratio.     The  quotient  will  be  a  correction  to  be  applied 

more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more  from  the  less  accurate 

This  correction  should  be  positive  in  the  local  forenoon,  and  negative  in  the  af\crnoon^ 

B  value  should  never  materially  exceed  0^.001  r*. 

CH8  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more,  the 
:ted  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second.  But  to 
against  numerical  errors  it  is  better,  af\er  making  this  final  correction,  to  repeat  the  com- 
9ns  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times.  If  these  two  quan- 
agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times  employed  are  generally 
n  within  a  second  of  time.  If  they  differ  too  widely,  further  corrections  and  computations 
>e  made  by  the  computer  according  to  his  own  judgment 

fiay  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction  may  be 
il  seconds  in  error  from  this  unavoidable  cause  alone. 

lition-angle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  contact,  reckoned 
the  north  point  of  the  sun^s  limb  toward  the  east,  is  found  by  the  formula 
For  beginning:  P  =  iV  —  ^  ±  180* 

For  end :  P  =  iV  -I-  ^ 

ig  assumed  that,  in  each  cose,  the  value  of  t/*  is  taken  between  the  limits  zh  90^. 
nputation  of  the  Solar  Eclipse  of  1894,  April  5,  for  Vizagapatam,  India,  whose  position  is — 


Latitude,    f  ^  + 
Longitude,  i  ^  — 


ir  4P  84'' 
83*  17'  43" 


istants  for  the  given  place:  — 


p  sin  s^ 
p  cos  ^  ! 


9.47999 
9.97910 


m  the  Eclipse  Charts  we  find  the  approximate  times  of  the  phases  to  be— 

d    h     m 
Beginning  April    5  13  40 


Annulus 
Ending 

enwich  Mean  Time, 


April 

P 

X 

Pi-X 

pCOBf' 

•in(M-0 
loge 


14  62 
16  10 

&*  W  40« 

204  22    O' 

-  83  17  42 

287  39  42 

9.97910 
9.97903  fi 


Greenwich  Mean  Time. 


\4^  52- 

222  S2  18" 

-  83  17  42 

306  10    0 

9.97910 
9.90704  n 


9.95813  fi 
-     0.90810 


9.88614  fi 
-     0.76939 


EodioK. 

16''  10- 

241  52  42 

-  83  17  42 
325  10  24 

9.97910 
9.75671  n 
9.73581  fi 

—  0.54426 
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GrecQwich  Mean  Time, 


April 

fi  iin  f/ 

cosd 

0) 

sill  d 


(2) 

p  mn  f*  sin  d 
(3) 

^  COS  ^  COS  d  coft  ( ^ — X) 

(<) 

(3)+(4)  C 

const,  tog 

pCOBf'  COB  (fl  — jI) 

log  5' 


0)-(2) 


9-17990 

9.47728 
+  0.30011 

9.97910 
9.01G60 

8.60777 

+  0  03*219 
+  0.26792 

8.52665 
+  0.03363 

9,45840 
+  0.28734 
+  0.32096 

7.63992 

_9^461H 

7.10103 

+  0.00126 


1411    5.2m 
^074772^ 

+  asooio 

9.97910 
9,04792 
9.77095 
a79797 
+  0,06280 
+  0,23730 

8.52791 
+  0.03372 

9.74733 
+  0.55890 
+  0.59262 

7,63992 
9.75005 


7.38997 
+  0.00245 


I 


9A 

+  o.a 

+  0  0S7«* 

+  mm 

+  0  033* 
+  a.777# 
7,63992    \ 

"753330 

+  000311 


const,  tog 

7.63992 

7.63&92 

7.6399« 

f  sin  d 

9.00479  n 

8.93406  n 

srtsmw 

logy 

6.64471  n 

6,57398  ft 

6.424Sli 

v' 

-  0.00044 

-  0.000375 

-  0.000-266 

x-f 

-  0.43802 

+  0.00123 

+  0.40247 

y-v 

-  0.33957 

+  0.00171 

+  0.36-296 

aZ-f 

+  0.00676 

+  0.00558 

+  0.00462 

y'-,' 

+  0.00476 

+  0.00469 

+  0.00458 

ntsin  M 

9.64149  It 

7.08991 

9.60474 

mcosM 

9.53093  n 

7.23300 

9.55986 

i&nM 

0.11056 

9.85691 

0.04488 

M 

232°  13'  (y 

35°  43' 38'' 

47°  57' 20" 

cos  M 

9.78725  It 

9.90945 

9.82588 

logw 

9.74368 

7.32355 

9.73398 

nsiniV 

7.82995     . 

7.74663 

7.66464 

ncosN 

7.67761 

7.67117 

7.66087 

taniV 

0.15234 

0.07546 

0.00377 

iV 

54''51'0'' 

49°  57'  10" 

45°  14'  56' 

cosiV 

9.76022 

9.80850 

9.84759 

logn 

7.91739 

7.86267 

7.81328 

tan/ 

7.66934 

7.66723 

7.66933 

logC 

9.50642 

9.77277 

9.90914 

7.17576 


7.44000 


7.57847 
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reenwioh  Mean  Time,           April 

Ctan/ 

I 

L 

B«ffiBBlBf. 

5*  18»»  40- 
0.00150 
0.54997 
0.54847 

Aunlw. 
U"  58- 
0.00275 
0.00396 
0.00121 

16*  10- 
0.00379 
0.54971 
0.54592 

M-N 

17r22'0''         - 

14°  13' 32" 

2*  42' 24" 

•in(Af-JV) 
logm 

logL 
■inf» 

< 

8.6e223 
9.74368 
8.40591 
9.73915 
8.66676 
2°39'40"        - 

9.3904811 
7.32355 
6.71403  n 
7.08279 
9.6312411 
25*  19' 40" 

8.67415 
9.73398 
8.40613 
9.73713 
8.67100 
2°  41' 13" 

'< 

1.82629 

9.46088 

1.92070 

C08(Jlf-iV) 

9.99954*1 
1.82583  m 

9.98648 
9.44736 

9.99951 
1.92021 

-  -co8(Af-iV) 

+ 

66.961            - 

0.2801 

—  83.216 

logL 

C08^ 

cologfi 

Lcos0 

n 

9.73915 
9.99953 
2.08261 
1.82129 

7.08279 
9.95611 
2.13733 
9.17623 

9.73713 
9.99952 
2.18672 
1.92337 

?: 

66.266            :|: 

0.1505 

±  83.824 

T 

+ 

0.695            ~ 

o!43 
0.13 

+    0.608 

T 

1 
X 

April 
April 

d    k     ■ 
5  13  40.0 

5  13  40.695 

5  33.18  - 

k     ■ 
14  5S.0 
14  51.57 
14  51.87 

5  33.18 

h       ■ 

16  10.0 
16  10.606 
-      5  33.18 

d     h       ■ 

20  24775 
20  25.05 

b      ■ 

ocal  Mean  Time, 

April 

5  19  13.875 

21  43.788 

herefore  we  have 

• 

Beginning  of  the  eclipse. 
Beginning  of  annulus. 
End  of  annulus. 
End  of  the  eclipse. 

April 

d     b    ■     • 
5  19  13  52.5 
5  20  24  45.0 
5  20  25    3.0 
5  21  43  47.3 

)      Local  Mean  Time. 

ngle  of  position : 

N 

^  (-h  180) 

O               i 

54     51 
1T7    20.8 

45     14!9 
2    AlSt 

P 

233 

11.3 

47    56.1 

I  the  north  point  of  the  tun's  disk  towards  the  east  for  direct  in»ge. 
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Hm«.^Pagi!3  420 — 119  give  ttie  eleinctDN  for  the  prtMiictioM  of  ilit 
I  ltd  plntit^iit  by  ih^  itioou.     lu  the  Ciiluninti  referring  lo  the 
91.0  give  ihe  f}ij2ii)tili<*ii  tiecettiwry  tu  redue*?  the    menD  pJace«Ct^Ai~ 
I  to  its  itppureiit  yXmaa  nt  th«  Umt*  of  ucctilUitiatl.      Tliese  rednctimftj 
rai  be  drfiTiUivct 

f  iIl        fofEowiog  five  cMilumiis  arc  all  given  for  the  momeitt  of  geocemm  rci. 

ij^ilar^'     inoijn  in  righi  aMieii^ion.     Lei  there  be  a  line    p&sstng  from  tW  kut 

Uiro         ine  centre         ihe  moon,  and  let 'a  plane  perpeudieular  to  this  line   pass  throii^li  lie 

€0llL,v  ijf  llie  earth :  ihist  plane  will  be  llie  fundamental  plane  ft>f  the  occultatioti.     The  ^}-iiem 

fif  GO'Ordiaiiteei  \^  tsimilar  lo  that  already  described  for  eclipses.     The  cone   circumsi'fibmg  tbi 

loou  and  star  may  l»e  regarded  03  a  cylinder  having  everywhere  the  same  dlamel^r  «s  tk 

Is  cylinder  will  intercept  the  fundamental  plane  ia  a  circle  of  which  the  Unear  ^ism 
w-  the  same  us  thai  of  the  moonp 
Wushin^lon  Mean  Time  is  ihe  mo  men 
junction  iu  nglil  a^eeosit^n.     Ai  lUin  rnumisnt 


funchimental  plnne  hits  the  value  zc 
tcontric  hour*angle  of  the  mr>oa  and  >      jj 

f  Oi  Wa>*hmgion — positive  toward  the  wem  1 
co-ordinate  ^  of  the  axis  of  tJie  cylindix 
r^dumns  x'  and  y*  give' the  hourly  vs 
earlh^s  equatorial   radiufi.     The  liii 
vf  latiturtc  within  whieh  the  uecultation 
By  the  aid  of  the»©  elements,  the  ^ 
ituir  behind  the  limb  of  tlie  moon  may  I 
the  same  tm  lliiit  alretirly  f^jcplained  fur  c<        Ji 
We  shall  first  show  how  lo  compute  att  ^njla.w^  ^ . 


t^h  the  two  bodies  are  10  gcocentrk  coo- 
trdinute  x  of  the  iixi^  of  the  cylimkr  m 
limn  Hour-Angie  H  givtss  the  comuwa 
ne  monienii,  counted  from  ilie  tneridui 
r  toward  the  east*  Column  Y  given  tfai 
iidamental  plane  at  the  same  motaeuL 
y«  The  linear  unit  in  these  coluuioi  a 
north  and  south,  show^  the  extreme  limii 

1  time  of  immersioQ  and  einersHmofA 
any  part  of  the  eanh  by  a  method  urailf 
les,  only  more  simple- 
tat  Ion  for  a  particular  place,  assummgit 


to  be  visible  at  that  place,  and  then  f^how  how  all  the  occultations  which  will  be  visible  at  a  pkae 

may  he  nelected  and  coiiipuied  by  a  iiioru  rapid  process. 

(1)  The  geocentric  co-ordinates  of  the  place,  p  sin  f*  and  p  cos  f\  are  to  be  computed  with 

three  or  four  places  of  decimals  by  the  formuls, 

,       sin  ^ 
p  sm  ip'  =  —^ 

p  cos  f/  =  F  cos  ^ 
already  given  in  connection  with  the  eclipses. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 
corresponding  to  that  obtained  from  the  charts  of  the  eclipses.  The  quantity  i/  being  the 
Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction,  U^i 
will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle  ^09  putting 

where  A  is  the  longitude  west  of  Washington, 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in  right 
ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and  hour-angle 
for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from  Mr.  Downes's 
table,  on  pages  452 — 453.     This  correction  will  have  the  same  sign  as  A©. 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the  quanti* 
ties  ^01  ^'  ^^^  ^  {torn  the  formulae, 

^0=^  P  cos  f '  sin  ho 

e' =  [9.4192]  cos  (Ao  + J  Ao) 

T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunction. 
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applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  elements,  we  shall 
the  Washington  mean  time  of  the  latter  within  a  few  minutes. 
^The  average  duration  of  an  occultation  is  ahout  an  hour.     Thence,  by  adding  0^.5  to  and 
Ifclracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate  times 
t  tbe  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 

r,  =  T  -I-  0^5 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
if,  the  declination  of  the  star. 
(S)  Compute  for  the  moments  T  +  t^  and  T  -^  Zf  the  following  quantities,  in  which  we  write 
for  each  of  the  quantities  zi  and  rf.     The  latter,  when  used  as  angles,  are  t6  be  changed  to 
by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one^ixth  the  number 
^9f  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 

^    =  /»  cos  ^'  sin  (4o  -f  ^) 

If    ss  p  sin  ^  coH  d  —  p  cos  ^  sin  d  cos  (4o  -f-  ^ ) 

^'  =  [9.4192]  r  cos  f'  cos  (4o  +  r  ) 

r/  =  [9.4192]  /«>  cos  sp'  sin  d  sin  ( 4o  +  r )  =  [9.4192]  $  sin  d 

=?      Compute  m,  Af,  n  and  N  from  the  equations 

m  sin  M  =a  X  —  $ 
—  m  cos  M  =SB  jf  —  If 

nsin  iV -jr'-  ^ 

n  cos  JV  =  y'  —  i/ 

^1  11'=^=  [8.2218]  « 

sin     v''     ==  [0.5650]  m  sin  (JIf-  N) 
Then,  /|  and  tt  from  the  equations 

/i  =  —    ,  cos  (  M  —  iV )  —  L-_    J  cos  i/'     (Beginning.) 
^=-^^cos(M-iV)  +  t^^^Jco«v^      (End.) 

The  quantities  li  and  t^  will  then  be  the  corrections  in  minutes  to  be  applied  to  the  respective 
times  7  +  Ti  and  7  +  r,  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  /|  will  give  an  accurate  result  for  one  phase,  and 
the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be  corrected 
by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a  result  obtained 
which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  19,  x  and  y  for  the  moments  finally 
obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

V  {X  -  e)»  +  (y^~^)«  =-  0.2723 

If  log  SI  sin  (  Af  —  iV)  =3  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  deter- 
mine whether,  numerically,  sin  v''  <  1,  or  sin  v''  >  1*  In  the  latter  case,  the  impossible  value  of 
sio  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  computed  distance 
from  the  moon^s  limb  is  within  the  errors  of  the  ephemerides  of  the  moon  and  star. 

In  such  cases  of  near  approach  to  the  moon^s  limb,  we  may  take  iff  »  90°,  or  270°,  according 
M  sin  (  Af  —  iV)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

^  IN  cos  (  Af  —  JV ) 
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xio's  horbontal  parallax,  the  distance  from  the  tnoon^s  limb  will  b, 

fn[mnm{M^  N)  -  0.2723] 
mn  (M  —  N)'t  or,  allawirig  for  the  angmentalioti  of  ibe  im  iiiidiiiuM 
ff  tfflnm(M— iV^)  -0.2723]  [I  +  2sin?r] 

s  ^  /I  cos  f '  ccHJ  rf  co»  ( A^  +  *  }  +  p  si*i  y*'  siin  rf 

ti«J  P,  of  the  line  from  the  moon's  centre  lo  the  star  at  the  tjme^  of  ooum 

9  north  |>oiiit  toward  the  east,  is  given  by  the  form  u lee  :  — 

F  ^^  N  —  ^  for  immersion, 

F  t=  JV  +  ^'^  ^b  180^*      for  emersion, 

pposed  that  the  value  of  ^,  in  each  case,  is  Fiiken  l>ctwccn  ttie  ItmitB  ±  M*, 
^nd  the  aiiglo  from  the  vertex,  we  com  angle  C  from  the  formula. 


tail  0 


which  the  value  of  t  corresponding  to  the 

V 
*s  the  angle  from  the  vertex,  also  reckoned  from 


to  be  used.     Tlicn 

C 

lorth  toward  the  east 

compute  that  of  ^Virginis,  on  March  *^ 


Aa  an  example  of  an  isolated  occultation,  we 
1894,  for  Hanover )  whose  position  is 

X  =  -  4M3 

CoLiBtanLs  for  the  given  place, 

/>  ftin  ^  —  9,83722 

P  cos  ^'  =  9.85978 
From  the  elements  on  page  426,  we  have 

h     m 

^=  -    0  31.7 
Ao  =  ^->l  =  ~    0  12.631 

From  DowNEs's  Table,  pages  452  and  453,  or  from  the  formulas  on  page  512,  we  find  the  coi 
rection  to  the  Washington  mean  time  of  geocentric  conjunction  to  be  about  — 5"',  therefoi 
the  Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  March  20**  ll*'  IS^.T 
adding  and  subtracting  30™,  we  shall  have  the  approximate  Washington  mean  times  of  imme 
sion  and  emersion  to  be  used  in  the  computation,  thus  : 


T,  =  -  0  35 
T2  =  +  0  25 


Washington  Mean  Time, 


March 


Ac 


T  (in  sidereal  time) 
Ao  +  ^  (in  arc) 

p  cos  ^ 

sin  (Ao  +  t) 

loge 


d 

T  +  Ti  =  March  20 

h       m 

10  43.7 

T  +  T,  =                20 

11 

43.7 

Immersion. 

Emersion. 

d       h       ro 

20  10  43.7 

h       m 

11  43.7 

h      m 

h      m 

-     0  12.631 

-    0  12.631 

-     0  35.096 

+    0  25.068 

-ll°5y  54'^ 

+  3**  S'  33^' 

9.85978 

9.85978 

9.3154411 

8.73431 

9. 17522  n 

8.59409 

-       0.14970 

+      0.03927 
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hington  Mean  Time, 


tmmiam. 

,                       March 

20*  10"  43-7 

ll»'43-.7 

pmnf" 

9.83722 

9.83722 

Cimd 

9.99963 
9.89685 

9.99963 
9.83685 

(>) 

-h 

0.68683 

+ 

0.66683 

pCMf' 

9.R5978 

9.85978 

sin  d 

8.61436 

8.61436 

CM  (A.  +  r) 

9.99051 
8.46465 

9.99936 
8.47350 

(2) 

+ 

0.02915 

+ 

0.02975 

l-(2)                       V 

■f 

0.65768 

+ 

0.65708 

const,  log 

9.41930 

9.41920 

^  cos  sp'  cos  (A«  -1-  r) 

9.85029 

9.85914 

logf' 

9.26949 

9.27834 

e' 

-h 

0.18599 

+ 

0.18982 

const,  log 

9.41920 

9.41920 

^  sin  d 

7.78958  N 

7.20845 

log  r/ 

7.20878* 

6.62765 

1' 

— 

0.00162 

+ 

0.00042 

ogj/ 

9.71709 

9.71709 

logr 

9.76592  n 

9.61979 

logx 

9.48301  n 

9.33688 

X 

— 

0.30410 

+ 

0.21721 

logy 

9.4363211 

9.4363211 

logjf'r 

9.20224 

9.05611(1 

y'^ 

+ 

0.15931 

— 

0.11379 

F 

■f 

0.73810 

+ 

0.73810 

9 

-h 

0.89741 

+ 

0.62431 

^-e 



0.15t40 

+ 

0.17794 

y  -17 

-f 

0.23973 

— 

0.03277 

j/-^/ 

-f 

0.33531 

+ 

0.:«148 

y-1,' 

— 

0.27148 

— 

0.27352 

m  sin  3f 

9. 18865  N 

9.25028 

moos  3/ 

9.37972 

8.51548  M 

tan  M 

9.80893  N 

0.7.itfW>i 

M 

:ftr7^  12'  58'' 

I00»26'5" 

sin  3f 

9.73358* 

9.99276 

logm 

9i45507 

9.25752 

nuin  iV 

9.52544 

9.52045 

ncosiV 

9.43374  II 

9.43699  ■• 

taniV 

0!09i76  n 

0.08346)1 

iV 

128**  59' 44'' 

129*  31' 41" 

cos  N 

9.7988311 

9.80377  « 

logn 

9.63491 

9.63322 

colog  60 

8.22185 

8.22185 

logn' 

7.85676 

7.85507 
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^^P 

rtnin<^m^«n< 

X««M 

Mnrcli 

2*H  10^'  la"*,? 

11*' 43*7 

COUHl.    log 

0.565<M> 

a5«500 

logw 

9,ir>5(F7 

9.257lri 

tin  (M-N) 

1>,  13509  n 

d,Gf^m* 

sin  V* 

9.515  Lt^n 

asou:* 

^ 

— 

ir  €'  52'^ 

^    18*51'^^ 

1       w 

L59831 

L4m^ 

C08{Jtf-iV> 

9.97766  n 

9Mm 

1.57597  » 

Ls^Gm 

-'^,^iM-N) 

+ 

37"!6G7 

—     2*Io:i 

con&L  Log 

9.43500 

BA^^m 

€0«^ 

9.97r>:iN 

9.97606 

C4ilog  »' 

2J4324 

iLltm 

K55362 

1.5555»9 

[9.43500]  cos  0 

T 

35!778 

^       35!97i 

1 

+ 

LHS9 

+        K19O0 

d 

L         in 

ft        «q 

r 

March  20 

10  43,7 

11  43,7 

March   'iO 

10  45.589 

1 1  57,6W> 

i 



0   19.069 
1 1     4.658 

—   0  19.069 

March  20 

12   16.669 

iV 

128°  59.7 

129  3l!7 

V^'  (  -f  180°) 

— 

19     6.9 

-      18  51.1 

P 

148     6.6 

290  40.6 

Wu^hinglon  Mean  Time, 

Hanover  Mean  Time, 
Angle  of  position  : 


from  the  north  point  of  the  moon's  limb  towards  the  east  for  direct  image. 

Prediction  of  Many  OccuUations  for  a  Given  Place, — When  it  is  desired  to  predict  all  tl 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the  most  co 
venient  course  will  be  to  find  for  each  ocoultation  the  hour-angle  of  the  star  at  the  moment  < 
apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observation.  The  table  { 
elements,  pages  420 — 449,  gives  //,  the  Washington  hour-angle  at  the  moment  of  geocenti 
conjunction.     The  corresponding  geocentric  hour-angle  at  the  place  will  be 


K==  H  -  k 


(^  =  west  longitude  from  Washington). 


The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  conditi 
^  =  x;  or,  using  the  values  of  ^  and  x, 

p  cos  (f^  sin  h  =  3/  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in  hou 
of  mean  time,  which  has  elapsed  since  geocentric  conjunction.     We  shall  therefore  have, 
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for  the  hour*angle  at  the  end  of  the  interval  r  aAer  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  1  +  -;;2.e  tf«  because  the  star  moves  a  little  more  than  15* 

obo.'zo 

in  an  hour  of  mean  time ;  but  the  error  arising  from  the  neglect  of  the  factor  is  too  small  to  be 

important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than  10  seconds.     The 

equation  for  finding  r  is  therefore, 

p  cos  ^'  sin  (Ao  +  t)  BB  x'  T 

The  quantities  ho  and  j/  being  derived  immediately  from  the  data  of  the  Ephemeris,  the  quan* 
tity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a  function  of 
ho  and  x'.     The  computation  of  r  is  effected  as  follows.     We  have 

sin  (  Ao  +  t)  ss  am  Ao  +  2  sin  ^  r  cos  ( A©  -f  i  ^)  (1) 

The  value  of  r  in  arc  being  seldom  more  than  24^  we  may  put  r  itself  for  2  sin  ^  r.  The 
equation  will  then  become 

p  cos  ^'  sin  ho  +  r  p  cos  y>'  cos  {ho  +  ^r)  ^  xf  r 
from  which  we  find 

^  ^ P^^  f'  sin  Ao ^2) 

if  —  p  cos  if'  COS  ( Ao  +  ^  r)  ^  ' 

To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

e  =  /I  COS  ^'  sin  h 

e' =  [9.41916]^  cos  ^' cos  A  ^' 

which  table  may  be  formed  for  every  10  minutes  (m  time)  of  A.  If  we  then  put  ^«  for  the 
value  of  ^  corresponding  to  h^ho  and  ^^i  for  the  value  of  ^'  corresponding  to  A  s  Ao  +  }  r, 
we  shall  have 

Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^|  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  converge 
so  rapidly  as  to  offer  no  difHculty.  It  will  be  best  to  begin  by  comparing  values  of  r  for  the  two 
extremes  of  ur^,  namely,  x^3b0.48  and  x^sO.GO,  because  the  approximate  values  of  r  can  then 
be  interpolated  for  all  the  intermediate  values  of  x'.     For  the  first  approximation  may  be  taken — 


i  T  =  50"  sin  ^  ho     (for  jf  =  0.48) 
J  r  =  40"  sin  ^  Ao     (for  xf  =  0.60) 


(5) 


or,  the  approximate  values  of  r  may  be  taken  from  Mr.  Downes^s  table,  pages  452 — 153.  It 
will  be  best  to  make  the  computation  for  every  30"  of  Ao,  and  to  find  the  intermediate  values 
of  T  for  every  10"  by  interpolation.  Then  for  each  30"  of  Ao  we  take  ^'  from  a  table  with 
the  argument  A^  +  ^  r,  and  log  ^  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If  the 
value  of  r  thus  arrived  at  differs  more  than  3"  from  that  employed  in  taking  out  ^^,  a  new 
value  may  be  used  to  correct  ^^,  and  the  computation  may  be  repeated.  The  values  corre- 
sponding to  x^ss0.51,  x^=s0.54,  and  tf  aO.57,  can  then  be  computed  with  the  single  interpo- 
lation of  approximate  values  of  r,  and  afterward  the  table  can  be  extended  by  interpolation  to 
every  0.01  of  xf  between  sf  »  0.48  and  xf  a  0.60.  It  will  be  best  to  compute  r  in  the  first 
place  to  every  0.001  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
Ubie  thus  formed  will  be  called  Table  L 
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*    S.  The  quantity  H-^  X^  taken  without  regard  to  sign,  must  be  less  than  the  semi-diurnal  arc 
'^the  star  by  at  least  one  hour.     On  very  rare  occasions  an  emersion  might  be  seen  in  the  east 
horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less  than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean  time 
T«  ^,  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  i  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condition 
( 1 )  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either  fails,  the 
computer  passes  on.     Very  often  it  will  require  some  examination  to  find  whether  if— i  or 

7— i  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occultation  for  trial 
mnd  leave  the  decision  for  the  subsequent  operations.     The  whole  list  can  be  gone  over  in  leas 

than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the  occultations  are  marked 

for  trial. 

Phenomena  of  Planets  and  Satellites^  pages  454 — 487. — These  arc,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are  added  for 
completeness : 

Disks  of  Mercwry  and  Venus^  pages  454 — 455. — The  angle  ^,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun,  makes 
with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north,  east,  south. 
This  position-angle  is  reckoned  from  0^  to  360^,  as  in  the  measurement  of  double  stars,  the 
planet  taking  the  place  of  the  central  star.  But  its  measure  is  90"  greater  than  that  of  a  double 
star. 

We  may  also  regard  $  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive  direc- 
tion of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the  illuminated 
portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars^  page  456. — This  page  gives  the  Washington  mean  time  of  the 
greatest  eastern  and  western  elongations,  the  position -angles,  and  the  distance  of  the  satellites 
from  the  centre  of  the  planet  during  the  month  preceding  and  following  opposition. 

Satellites  of  Jupiter^  pages  457 — 181. — The  times  of*  phenomena  are  explained  at  the  foot  of 
each  page ;  the  diagram  is  on  page  457. 

Phenomena^  pages  488 — 489. — The  conjunctions,  quadratures,  and  oppositions  of  the  planets 
with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs  from  that  of  the 
sun  by  0*,  90"  or  180". 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  light  aacensioD. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  hy  Observed  Altitude  of  Polaris.— TM^  IV  replaces  the  Tables  A,  B,  C,  0,  given 
as  a  Supplement  to  tlie  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  intended  for  use  at  sea 
and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude,  the  probable 
error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a  minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to  1^  18".9. 
Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension  of  Polaris  at  the 
dale  of  observation,  from  pages  302^313  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1894. 


The  ndopted  coiistaiitu  of  prerc^xjiioii,  iiiitiition,  nnd  aberration  are  tiKMe  of  Struts  and  Pbtbrs, 
namely: — 

Prece»8ion  =-  50^.2411  +  0".0002268  I 

Niitalion      «    {K'J2231  +  0".00000i)    I 

AlM^rmtion  =  20".445I 
in  wliich  I  in  the  niimher  of  yoiirH  aAf*r  1800.0. 

The  oliliciiiity  of  tlin  fMHiplic  im  that  of  IIansrn's  Tablet  du  Soleil^  wliich  in  0^^.31  fprf^Xt^r  tlian  thai 
of  pRTRRS,  given  in  the  iiwueM  of  thin  EphenieriH  prere<linf(  that  for  1882.  A  rom|Miriiion  of  llAif8Bif*a 
mean  obliquity  witli  that  of  Petrrs  and  of  Lr  Vrrrier  at  diHTerent  e|>orh8  ia  giveu  in  the  following 
Uble:^ 


Epoch. 

lUffSRN. 

Prtrrs. 

Lr  Vrrrirr. 

H.-P. 

H.-L. 

1750 
1800 
1850 
liKK) 

2:J    28     18.19 
23    27    54.80 
23    27    31.42 
23    27      8.02 

17.44 

54.22 

30.99 

7.76 

19.42 
55.63 
31.83 

ao8 

+  075 
+  0.58 
+  0.4.3 
+  0.26 

—  L23 

—  0.83 

—  0.41 

—  OOi 

Tlie  fonnnlflp  for  reducing  the  placen  of  the  fixed  (itars,  page  280,  correspond  to  the  SUtr  T\Me$ 
of  the  Jlmerican  Ephemeris,  Washington,  18li9. 

Tlie  mean  right  aiicenHionH  of  Htars  have  lM*en  reduced  to  Newcomb^s  fundamental  standard  in 
the  catalogue  attacheil  to  the  H'ashinf^ton  Ob»erraiwna  for  1870,  Ap|N*ndix  II,  witli  the  following 
exceptions:  The  right  ascensions  of  the  48  circum|>olar  stars  north  of  iVf  nortli  declination  are 
from  Dr.  Gould's  Standard  Placet  of  Fundamental  Starts  seciiiid  e<ruion,  UnitiHl  States  Coa>^  Survey 
Office,  18<U>.  Of  the  twelve  Ktnrs  south  of  50^  south  declination,  the  |K>siiions  of  ,{ llydri,  aTriangiili 
Australis,  and  ^  Octant  is,  have  In^en  corrected  from  data  fumislMnl  by  I>r.  GouLn;  while  the  n'mainiiig 
nine  an*,  as  liefore,  from  the  Hriliah  ,\autical  Almanac  for  1848. 

The  right  .ascensions  of  the  additional  stars  in  the  general  list,  whose  apparent  right  ascensions  are 
given  in  a  sulisf*(|uent  section,  have  Is^en  taken  partly  from  the  Caialof^tte  of  lOlM  Standard  Clock  and 
Zodiacal  Starts  forming  Part  IV  of  Vol.  I  of  Jhlronamieal  Papert  Prepared  for  the  Vte  of  the  .'hnerican 
Rphtmeris  and  mWuUical  Almanac^  Washington,  1881;  and  partly  from  the  catalogue  of  the  Astrtmomiscbe 
GesellschaA  of  1878.  A  few  have  l>ecn  derived  from  recent  catalogues  with«iut  a  rigorous  reiliiction 
for  eipiinox. 

The  mean  declinations  of  stars  are  taken  from  Bosses  paper  in  the  Report  of  the  ATorihem  Hovndanf 
Commistion,  Washington,  1871^  for  all  stxirs  found  then^in.  The  d<M*rmattons  of  all  the  otiier  stars 
have  been  reduced  to  the  same  standard,  except  those  of  the  additional  ones  alsive,  which  have  lieen 
taken  fmrtly  from  tlie  Astronomische  GesellschaA  list,  and  fmrtly  from  places  in  recent  catalogiM*s. 
To  tlie  ap|iareiit  places  of  Sirius  and  Procyon  have  lietMi  applied  the  |N?rio4lic  rorreetions  resulting 
from  AuwBRs's  investigations. 

The  valuea  of  these  corrections  are:  — 


Tear. 


SlrtuA. 


1894.0 

Aa«  +  0.I37 

All  — +  1.05 

1895.0 

Ao  =  +  0.116 
SPH  04 

Ar!  — +  i^ 

A  a  —  +  0.068         A  «»  —  +  a25 
A  a  -«  +  aOTO        ^S^^OM 
Ml 
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MM  afl'r*^  libff  HfiA  iiriwiinni  «od  4edkwiiMM.    Thm  •do 

r  1-^  If  ills  X  eott  u  --  19;)  A  ^ 
Z^  Bdu  Am  ^  +  l%Ji  R  $ 
bt  f^dnmmm  tn  wm-mti  f^uiaKii,  llfiHA  ^^  ^viotfUflnl  faf  iIms  fortnnltfr^ 
A  X  ^  ^  Y  me  ^  Ik^  w  V 
il  r  ^  —  JTeu*  »  A  X  4it  i*'  +  ZA«i  iiA  1^  —   ».l  r  it  «ltt  {  «  +  rS7-| 


t  ^    ai^  l^4<?  Iririf  itiiH«*  am)  Utitiii]«  of  tbe  iim 

A  If    tiM*  rr4(irtH>ii  (kf  Irtngthiilc!  lor  |i 

Auf    ilie  rvtdiN'iioii  of  tlw  oiavo  Ivlbi 

r ,    tbo  IhM^iofi  of  tbe  fttir  liaee  J« 

TItP  niiinf^rrrAl  roi^fliri^nu  itr^  in  iiriltn  of  

'li*        511  tnktTn  tnr»rA  i*<frrT3tfc^«  ]in|i«-f  id  flit  •*— — 

^  I  n|imiftrial  fmrixi^itnl  fMiriillnJ 

V  1^  fJiMiUtft  ^f  iht  Sun  and  (k^   £ 

^mtnvwr  tir   tli*"  mm  Kt  tli«  enrtli'pi  iiiemt  i 

TW  ni^lrt  Hi«H'ni*iriii»  Ji^rf  inn  linn  iitid  {HLrauu 
Lrtnr,  ijimilthti,  IRS7,  th<7  in«-ftji  tmigttiiilcr  1 
//k  Milium  ttf  tftt  MmUt  ''"rl  I,  (wigt?  *2tiH,t  n 

T^ip  iH*rnidiitiTir|f*r  of  Ui«  tiiooti  tit  i:uniputA< 


ut  notfttioti  fnaCQ  laininfy  d^ 
ilriisjtaal>' ; 

l>lir^  iiC  tl^rjnm^^     Tlii*  eorrertiaii  Ibr  W 
i  JifumMt  Vt*L  I  If  ik^Mfe-  71* 
ndnptmi  frftn*  Professor  Nkwc^wpV  Mn 
i^ni  &n   ii^*  in  H^'JS4a     Tbe 
W  ^*^     in   ihc   cofitfHnAtkiti? 


f  itv  derived  rront  ILiiisE^^^  TWifcs 
kI  in  acounUiice  wiili  Smwvuma^^s  Hmm^ 
d  tikhle  beiDg  siili^itutpd  for  Table  XXJOf 


Ttit'  rmivi;inf  ^FV/?  h  otttiupil  in  tfic  i*riniptjtntioii  of  rrlifjses  and  o^eultndoiis,  a^  due  «titlrvl|  li 
0copic  and  ocular  irradiation. 

The  ephomeris  of  Mercury  is  derived  from  Professor  Wiftlock's  Tables  of  Mtrcnnfy  Washtn; 
1864.  They  are  Iwised  on  the  ohier  theory  of  Le  Verrier,  published  in  the  Additions  to 
Connaissance  dts  Temps  for  1848. 

The  epherneris  of  Venus  is  derived  from  Mr.  G.  W.  Hill's  Tables  of  Venus^  Washington,  183 

The  ephenierlH  of  Mars  is  derived  from  manuscript  tables  constructed  from  LifCDENAu's  Ta 
Mr.  Hugh  Breen's  results,  contained  in  his  [laper  On  the  Comdions  of  Lindenau's  Elemeni 
MarSj  puhliMlied  in  the  Memoirs  of  the  Royal  Jislronomical  Society,  Vol.  XX,  have  also  been  discu 
and  applied;  and  Le  Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  Tbe 
turbations  produced  by  Jupiter  have  been  increased  by  ^  of  their  value.  The  following  are 
correHponding  corrected  elements  and  annual  variations  for  Washington,  1855.0:— 

Z.  =  320  13  33"87    +  68910L1527    i 
IT    =  333  23  17.84    +  65.9990    i 

Q  =    48  25  55.29    +  27.6997    i 

t     =      1  51    2.20    —  0.02141  i 

t    =        19238''.75    +  0.18549  % 

n    =      689050".8927 
a    =  1.5236915 
The  epherneris  of  Jupiter  is  derived  from  manuscript  tables  constructed  from  Bouvard's  Ta 
with  such  changes  as  were  recpiired  to  make  them  correspond  more  nearly  to  the  formulee. 

The  epherneris  of  Saturn  is  derived  from  a  provisional  theory  constructed  by  Mr.  Georsi 
Hill,  and  still  unpublished. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  Tables, 
lished  by  the  Smithsonian  Inslituiion. 

*  Astronomical  Observations  made  at  the  U.  S.  /{aval  Observatory,  Washington^  1865,  Appendix  H. 
t  Astronomical  Observations  made  at  the  U.  S.  ffaval  Observatory,  Washington,  1875,  Appendix  II. 
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0.00 

8.546  -I,  0.066 

0.00 

2.842  ±  0.057 

0.25 

18.78    ±  0.0G7 

0.70 

8.77    ±  0.0)9 

0.1*5 

1.68    ±  0.3 

IM 

1.28 

1.48 

20.00 

0.70 

y.38 

0M5 
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The  semidiametera  of  the  plaoetB  are  computed  from  the  followuig  Taluea:  — 

RemidiaiDeter.  Log  DUfc.  jLaihority. 

Mercury  3J34  "  0.00  Lb  Vbeeice,  Theory  of  Mercury. 

Venus 

Mara  2.842  J^  0.057  0.25  /         Pribcr,  from  the  Waahington  Ohepr- 

Jupiter  (polar)  18.78    ±  0.067  0.70  \  vationa  of  1845  and  1846,  made 

Saturn  (polar)  8.77    ±  0.039  0.1*5  \  with  the  Mural  Ciicle. 

Uranus 

Neptune 

Jupiter  (equatorial) 

Saturn  (equatorinl) 

Tlie  elements  of  ecliiises  of  tlie  sun  and  ocrultations  of  stars  by  the  moon  are  adapted  to  Brsskl's 
method,  using  the  sfiecial  forms  in  Coauvenkt's  Spherieai  and  Pradiad  JUironawuf.  The  adopted 
semidiametera  are: — 

Semidiametpr  of  the  sun  at  distance  unity.    .    .    .    959.788 
Ratio  of  radius  of  moon  to  radius  of  earth      ...        0.27227 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd's  Coniinuaium  of  Damoiseai?'s  Tablet^ 
Washington,  1876.  The  o<;cultations,  transits,  etc.,  are  computed  from  Woolhouhr's  Tnlili's,  BriHsk 
MtuHeal  JUmanae  for  1835,  Table  II  of  each  sntellite  having  been  ailapted  to  Damoiseaii's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn,  except  those  of  Titan  and  Hyperion, 
are  computed  from  Hall's  Tables,  published  in  Washington  observations  of  1882-188:1. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except  tliose  for 
the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptune  are  coMipute<l  from  the 
data  of  Professor  Newcomb's  Uranian  and  Neptunian  Syttems^  Washington,  1875. 

In  compiling  tlie  |M>8itions  of  observatories,  tlie  latest  available  data  have  lieeii  used.  The  positions 
have  been  fiiniished,  in  many  instances,  tlirough  the  courtesy  of  the  directora  of  the  Observatories, 
in  response  to  a  circular  issued  by  tlie  Superintendent  of  the  American  Epiiemeris. 

The  reduction  to  geocentric  latitude,  and  the  logaritlim  of  the  radius  of  the  earth,  are  derived  froni 
Bessel's  elements  of  the  terrestrial  spheroid,  as  adopted  in  Table  lU  of  Chauvbhet's  ^ftkeriad  and 
Practical  Attnmomyy  Vol.  II:  — 

log  e  »  8i)122052 
^  —  ^  «  —  11'30''.65  sin  2  f»  +  rM6  sin  4  f 

log ,,  =.  9.9992747  +  0.0007271  cos  2  f  —  0.0000018  cos  4  f» 
Table  IV,  for  finding  the  latitude  from  an  observed  altitiiile  of  Polaris,  is  constructed  for — 
(  1  )  An  altitude  of  Polaris  equal  to  45^ 
( 2 )  A  declination  of  Pobris  equal  to  -|-  88^  44^ 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following  manner:  — 
The  ephemeris  of  the  Sun  was  computed  by  Mr.  E.  Davis;  the  Moon's  longituile,  latitude,  semi- 
diameter  and  horizontal  parallax,  by  Professor  Keith;  the  right  ascension  and  declination,  by  Professor 
Van  Vlece;  the  culminations,  by  Dr.  J.  Moebisoii  ;  the  luiuir  distances,  by  Mr.  Beadpoeo;  Mercury 
and  Venius  by  Mr.  E.  P.  Adstin;  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  by  Mr.  Robeedbao 
BucHAifAif;  Jupiter's  satellites,  by  Professor  H.  D.  Todd;  the  satellites  of  Mara,  Saturn,  Uranus,  and 
Neptune,  by  Dr.  Moeeisoii.  The  mean  and  apparent  pUces  of  the  fixed  stare  were  pra|»are<l  by  Mr. 
Meiee  and  Mr.  Hedbice;  the  general  constants  for  their  reduction,  by  Mr.  Buchanaii ;  the  occultatioiis, 
by  Mr.  AuiueBii;  and  the  eclipses  wer«  eomputed  and  the  cbaru  projected  by  Mr.  BucHAifAii. 


XPH  94 


f 


RH^CTION  BKQUlKfiD,  ON  ACCOUNT  OF  SKiTONli  D1FFE&EKCE8  OF  THE  HOON'IS 
MOTION,  IN  FINDING  Tlt£  ORKENWICM  TIME  COBKESPONDlMa 
TO  A  CORBECTE0  UUKAE  UlSTTAHCli. 
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TABLE  n.— SIDEREAL  IIITO  MEAN  SOLJLB  TIME. 
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0  6.242 
0    6.407 


6.571 
6.735 
6.900 
7.0(4 
7.228 


0  7.392 

0  7.557 

0  7.721 

0  7.885 

0  8.049 


8.214 
8.378 
8.542 
a707 
a871 

9.035 
9.199 
9.364 
9.528 
9.692 


0^ 


0  9.866 
0  10.021 
0  10.185 
0  10.:M9 
0  10.514 

0  10.678 

0  10.842 

0  11.006 

0  11.171 

0  11.335 

0  11.499 
0  11.663 
0  11.828 
0  11.992 
0  12.156 


12.321 
12.485 
12.649 
12.813 
12.978 


0  13.142 

0  13.306 

0  13.471 

0  13.635 

0  13.799 

0  13.963 

0  14.128 

0  14.292 

0  14.456 

0  14.620 

0  14.785 

0  14.949 

0  15.113 

0  15.278 

0  15.442 

0  15.606 

0  15.770 

0  15.935 

0  16.099 

0  16.263 


16.427 
16.592 
16.756 
16.920 
17.085 

17.249 
17.413 
17.577 
17.742 
17.906 

18.070 
18.2:i4 

\s.[m 

18.WW 
18.727 

18.892 
19.056 
19.220 
19.384 
19.549 


2h. 


0  19.713 
0  19.877 
0  20.041 
0  20.206 
0  20.370 

0  20.534 
0  20.699 
0  20.863 
0  21.027 
0  21.191 

0  21.356 
0  21.520 
0  21.684 
0  21.849 
0  22.013 

0  22.177 
0  22.341 
0  22.506 
0  22.670 
0  22.834 

0  22.998 
0  23.163 
0  23.327 
0  23.491 
0  23.656 

0  23.820 
0  23.984 
0  24.148 
0  24.313 
0  24.477 

0  24.641 
0  24.805 
0  24.970 
0  25.134 
0  25.298 

0  25.463 
0  25.627 
0  25.791 
0  25.955 
0  26.120 

0  26.284 
0  26.448 
0  26.612 
0  26.777 
0  26.941 

0  27.105 
0  27.270 
0  27.4:VI 
0  27.598 
0  27.762 

0  27.9-i7 
0  28.091 
0  28.255 
0  28.420 
0  28.584 

0  28.748 
0  28.912 
0  29.077 
0  29.241 
0  29.405 


2b. 


3^ 


0  29.569 
0  29.734 
0  29.898 
0  30.062 
0  30.227 

0  30.391 
0  30.555 
0  30.719 
0  30.884 
0  31.048 

0  31.212 
0  31.376 
0  31.541 
0  31.705 
0  31.869 

0  32.034 
0  32.198 
0  32.362 
0  32.626 
0  32.691 

0  32.855 
0  33.019 
0  33.183 
0  33.348 
0  33.512 

0  33.676 
0  33.841 
0  34.005 
0  34.169 
0  34.333 

0  34.498 
0  34.662 
0  34.826 
0  34.990 
0  35.155 

0  35.319 
0  35.483 
0  35.648 
0  35.812 
0  35.976 

0  36.140 
0  36.305 
0  36.469 
0  36.633 
0  36.798 

0  36.962 
0  37.126 
0  37.290 
0  :i7.4r»5 
0  37.619 

0  37.783 
0  37.947 
0  38.112 
0  38.276 
0  38.440 

0  38.0()5 
0  38.769 
0  38.933 
0  39.097 
0  :^.262 


3^ 


4h. 


0  39.426 
0  39.590 
0  39.754 
0  39.919 
0  40.083 

0  40.247 
0  40.412 
0  40.576 
0  40.740 
0  40.904 

0  41.069 
0  41.233 
0  41.397 
0  41.561 
0  4L726 

0  41.890 
0  42.054 
0  42.219 
0  42.383 
0  42.547 

0  42.711 
0  42.876 
0  43.040 
0  43.204 
0  43.368 

0  43.533 
0  43.697 
0  43.861 
0  44.026 
0  44.190 

0  44.354 
0  44.518 
0  44.683 

0  44.847 
0  45.011 

0  45.176 
0  45.340 
0  45.504 
0  45.668 
0  45.833 

0  45.997 
0  46.161 
0  46.:i25 
0  46.490 
0  46.654 


46.818 
46.1KI 
47.117 
47.311 
47.475 


0  47.640 
0  Al.rUM 
0  47.968 
0  48.i:<2 
0  48.297 

0  48.461 
0  48.625 
0  4rt.790 
0  48.954 
0  49.118 


0  49.282 
0  49.447 
0  49.611 
0  49.775 
0  49.939 

0  50.104 
0  50.268 
0  60.432 
0  60.597 
0  50.761 

0  60.925 
0  61.089 
0  51.254 
0  51.418 
0  51.582 

0  51.746 
0  51.911 
0  52.075 
0  52.239 
0  52.404 

0  62.568 
0  62.732 
0  52.896 
0  53.061 
0  53.225 

0  53.389 
0  53.554 
0  53.718 
0  53.»lfi 
0  54.046 

0  54.211 
0  54.375 
0  54.539 
0  54.703 
0  54.868 

0  55.032 
0  55.196 
0  55.361 
0  55.525 


0  55.ft« 


,V>.K>3 
56.018 
56.1H2 
56.346 
56.510 

,^)6.675 
5«>.K{9 
57.(K)3 
57.ir)8 

r>7.:«2 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0  57.496 
0  57.«» 
0  57.H5K> 
0  57.9Hy 
0  58.153 

0  58.317 
0  5H.4f<2 
0  58.646 
0  58.810 
0  58.975 


0  60.139 
0  69.303 
0  69.467 
0  59.632 
0  59.796 

0  69.960 

1  0.124 
1  0.289 
1  0.453 
1  0.617 

1  0.782 

1  0.946 

1  1.110 

1  1.274 

1  1.439 


1.603 
1.767 
1.932 
2.096 
2.260 


1  2.424 

1  2.589 

1  2.753 

1  2.917 

1  3.081 

1  3.246 

1  3.410 

1  3.574 

1  3.739 

1  3.903 

1  4.067 

1  4.231 

1  4.396 

1  4.560 

1  4.724 

1  4.888 

1  5.053 

1  5.217 

1  5.381 

1  5.M6 

1  5.710 

1  5.874 

1  6.038 

1  6.2<»3 

1  6.*>7 

1  6.r>:u 

1  6.6ir> 

1  6.WX) 

1  7.024 

1  7.188 

1  7.3.^>3 

1  7.517 

1  7.«*»H1 

1  7.84,'» 

1  aoio 

1  8,174 

1  8.3:» 

1  8..'i02 

1  8.6*^7 

1  «.rt:u 


1  a995 

1  9.160 

1  9.324 

1  9.488 

1  9.652 

1  9.817 
1  9.981 
1  10.145 
1  10.310 
1  10.474 

1  10.638 
1  10.802 
1  10.967 
1  11.131 
1  11.295 

1  11.459 
1  11.624 
1  11.788 
1  11.952 
1  12.117 

1  12.281 
1  12.445 
1  12.609 
1  12.774 
1  12.938 

1  13.102 

1  I3.2I16 

1  13.431 

1  13.595 

1  13.759 

1  13.924 

1  14.0es8 

1  14.1^ 

1  14.416 

1  14.581 

1  14.745 
1  14.909 
1  15.073 
1  15.2:W 
1  15.402 

1  15.566 

1  i5.r,n 

1  15.895 
1  16.059 
1  16.223 

1  16.3S8 

1  I6.5r.2 

1  16.716 

1  16.^481 

1  17.045 

1  17.20'» 
1  17.373 

1     ^..'KiH 

1  17.702 
1  17.866 

1  ia030 

1  lH.iy5 

1  1«.359 

1  1H.523 

1  1H.6HH 


For 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.038 

0.041 
0.044 
0.047 
0.049 
0.062 

0.065 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.045 
0.0M8 
0.090 
0.003 

0.096 
0.099 
0.101 
O.KU 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.148 

0.151 
0.1.'>3 
0.156 
0.159 
0.162 


For 
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TO  BE  ADDEfi  TO  A  MEAN  TIME  ISTESLWAU 


0 
1 
t 
3 
4 

h 

e 

7 

H 
» 

ia 
n 
n 

13 

u 

15 

16 

17 

19 

21 

»L 

.'fee 
:t:t 
;u 

m 

37 

m 

41 

4;i 
II 

ITi 
IH 
17 

I1# 

r>4 


5E  37.7D4 

:i  3u.3i>i 

2  3H,525 

2  3^*01)4 
2  31^J^ 

2  3l».3lti 
/  3it.ril! 
i  3S».ff;5 
S  aKrCil 

4  l(l,tMI3 

:e  40.11111 
2  iLifia 

2  41.31>^ 

5  41.4U6 
2  4Lr<Elo 

t  4Lu:r» 

2  4rMX> 
H  42.:«Ci 
*i  42.4«'rf4 


8  i7.ri*wi 

:£  47.724 
2  47*w*J 
2  4^Ji&3 
2  4^217 

9  4^.3gl 
2  4d.:46 


2 
2 
2 

2 
2 
2 
2 
2 

2  r^um 

2  TiOaaH 

2  iiiVJSj:\ 

2  riOTil7 
2  ij0.tie»l 


4^.710 

4a?*74 

49.oas» 

4^203 
4iK;j«i7 

4£».ri:ii 

4U.>^€0 


rfij74 

5Lri03 


2  5i.6(i7 
2  51X11 
2  ril/JiTi 
2  a2.l«ir» 
2  .VJ.:i24 

2  42.»Ct2  2  52.4MM 

2  42.7^;  2  TflJ^Ci 

2  I2,l*5»»  2  ri2.^17 

2  4:(.l2r»  2  fi'i.lJHl 

2  43.2>'J  2  &;{.14ri 

2  4:i.i:a  2  5it:Mu 
2  4:i.4«l7  .  2  r.:L474 
2  4X7*i  .  2  r.:iij;*?4 
2  4:i:Mts ;  a  ^vl-kki 

2  4IJ10     2  :j:«.ilG7 

2  44.275  <  2  r^l.i:!! 
2  44.4:0  2  M.2-ir> 
2  44  lita     2  :4.44i«* 

2  ur.m  I  2  r4.€i4 

2  4IJJCI2     2  ri4.7»^ 

2  4^KiW  2  r4.1Jri2 

2  4.V»-i  2;i.Ml7 

2  4Vl.ri  2  Vi/^l 

2  Kt.:^  2  '«.V44ri 

2  4Mrki    2  :»:Miiu 

2  4.V[*1T     2  :Ck17% 

2  Ki.ii^j    2  r*5.ii:i^ 

2  4*1.24»J  2  :i*;,hP2 
2  l»i.4l**  ;  2  ->;-#* 
2  4A.^74     2  ri«,4;il 

2  i6,7:kp  f  2  at;.,w, 
2  l«>.iiici  )  2  h&,7r^ 

2  47,I«S7  I  2  ^i.:i2l 
2  IT/£fi  ,  2  :iI.Civ 

2  4;  :£r*    2  TC.^fi 


16' 


U* 


£rfl  *M 


2  W.I  17 

2  rt7,.i«i 

2  rj.7i:f 

2  :»7.WJ9 

2  ;iB.a7i 

2  5H,2:t^ 
2  5H.4Q2 
2  M.»^ 

2  .v,7:ti 

2  5^.^£)& 

2  riji.221 
2  Tj^.rM 

2  fifti^TiTtf 

2  rHi.7i«t 

2  r^.^i 
a  tuuTi 

3  f1/jci9 
3  U.373 
3    0.ri3H 


19* 


7,273 
7.437 
7.1502 
7.7lSli 
7,930 

^.094 
«^.423 

aritf7 

a7&l 

3  H.916 

3  9.04 

3  9:214 

3  9.4UU 

3  'JMTA 


2V 


22^    I    23' 


I 


a  |7J21> 

3  17,294 

3  17.4rji4 

3  I7.fl£2 

3  17.71^ 


m      • 

3  m.ynB 

3  27.L:iO  , 
3  27.:tl.7 
3  27.479  I 
3  27.60  I 

3  27.*«7 
3  27.072 
3  2a]3rt 
3  1^.300 

3  ^,m4 

3  18,772  I  3  ^.m^ 

3  lH.]m  i  3  9l7ia  , 

3  19.t01  '  3  «'.ir>7 
3  ]9.2H:»     3  !S».I22  | 

3  10,429  '  3  2iP.lM 


17.9&1 

latis 

lrt,27SI 
1H.4I4 


9,737 

10,2:*( 
KKim 


I 


3  w.rm 
:i  I9,;:*H 

:t  19,922 
3  20.(H6 
3  20.2S1 


I 


3  0.7Ci2  I  3  l0.rpfiU  3  20,415 

3  0.i<^     :]  10,7^1  I  3  20.ri79 

3  UQl  .  :\  lO.'vC  ,  3  20,741 

3  LlOTi  '  3  UMd  3  2fMt)^ 

3  1.:tG£l  I  3  U.21U  ^  3  21,07^ 

3  1,523  I  3  11.3H0  3  2U%m 

3  i^inf^     It  it Ja4  3  *2lA*n 

3  Lk'j2  '  3  11,704  <  3  SLfifiTk 

3  2,<ilti  '  3  ll^ffTA  3  2LT29 

3  2.IF4]  I  3  12,037  [  3  2L-03 

3  2,3iri     3  12,201  '■  3  22.0r^ 

3  2.509     3  12.36(1  3  2Sf.22S 

3  2,fS73     3  12.5311  3  22.3i»jH 

3  SXf^     3  VIAH  3  2^,:iril 

3  :i,UU2     3  i±fC^  3  ^,715 

3  3,iriri    3  i:i.(«:i  3  22  ^J 

:i  3.:cfti    3  ixi*^  3  '£i.im 

3  'A.4HC,    3  i:i.3rii  :t  ^/ajh 

3  3.triii    :t  ]3.:ii5  a  23,it72 

3  3,f%1     3  t3,(Hl  3  23.:i:fti 

3  XWN    :j  i:i,f4i  ri  *£i.7oii 

3  ij:i2    :i  iLfM**  3  2;i.r«r» 

3  4.:i]«i     3  11.173  3  24.fl21* 

a  1.4^    :t  ]i.x{7  a  24.iirt 

3  iy4ri    3  ii.r^i  3  2i.a.> 

a  4.*^fj    a  ii,o*i'»  3  2i.r^i2 

a  4.1*7:1    a  ii,^fi*  a  24.i5r*i 

a  .^1:17    a  u.wi  a  24.<"i'i 

a  .vatfi    a  i:t.Vt/*  a  2ri.fii5 

a  ri,4#^j    a  i.vtf2  3  2r..i79 


.'».7i«r. 
5.:cei 

€.452 
6  *»Ul 


a  LVUM 

3  I*VL*?<i 

3  1»VUI 

3  m,mp^ 

a  16  472 

3  lafiST 

3  lfi.^»l 

3  [rj.9tiri 


a  2r»,:(4n 

a  ari.54>- 

a  2r>.tj7a 

a  2r»xi^ 

3  «;.uiMi 

a  »5.lir> 

a  25..1£# 

3  «i,493 

3  2ri.«ki7 

a  2fi,<^2 


18' 


19^        20^       21* 


3  2£i.4r«a 

3  29.514 
3  29.7?y 
3  ^.943 
<  3  30.107 

3  30.271 
3  3n.43S 
3  30.0UO  I 
3  '3K7tU 
3  :fU.92il 

3  3M<i:i 

3  a>.2r.7 

3  31.421 
3  'MS^ml 
3  3L7riit 

■  3  ai.!ll4 

,  a  32.417^ 

3  .'U.24:i 

3  3a.4*ff 

,  3  ;c2.:^7i 
3  :u.zm 

3  32.90t> 
3  S^A^ 
3  SI.22* 
3  3:i,:sci 

3  :ci.,';^7 

3  '^1.721 

3  34.211 

3  :w.:i7^ 
a  ;M..'4:i 
:i  :m,7!»7 
3  ai.-ci 
a  x^k.ifL't 

3  'X,/3A 

a  ;l'i.;i2*" 
a  lETi.t^M 
3  Xi.<M 

3  :i6.02l 
3  ^\^ 

a  A^i  aTfO 
3  :r*,:iU 
a  3fi,«7* 


3  ;«^<is 
3  ;f7.oii7 

3  37.171 
3  37,33.^ 
3  37.5U0 

3  3T,r^4 

3  37,^^;^  I 

3  37,992  I 

3  3^,1,-17 

3  3^,321  I 

3  .'H.4H&  , 
3  3»,S4£I 
3  ».''tl 

3  m.VfT*i 
3  3».II2 

3  :ri.:ii'7 

3  39.47t 

3  311.1^15 

I  3  'M.TM 

3  39.1ltU 

3  40. 12^ 

3  mjun 

.  3  10.4*^6 

3  ¥imi 

3  4ti.7<. 

3  40.tH'J 

3  41. U4 

3  41.27e 

3  41,412 

3  41.ii»if 

3  4Lni 

3  4Lti:ri 

3  42JRHI 
3  42.«4 
3  42.I20 

3  42ir«2 
3  42.7r<B 
3  42.921 

a  4a,iNr, 

3  43.219 

3  43.4)3 
3  4.iri7" 
:*  13.712 
3  LV^Mi 
3  44.1CI 

:(  44.235 
3  i%/.m 

a  44.:i'a 
:i  41.72- 
3  U.f*M 

a  iTn'^pi 

3  ITi.lWi 
n  15.519 
:i  4V.713 

a  i:».-c- 

3  4»'»/^4i 

;  a  4*P.9»; 
a  4<i.:tTa 
3  iii.3:r> 


22** 


I 


3  44lN£l 
3  47.027 
3  47.192 
3  47.3r4i 

3  47,r^JfJ 
3  l7.tHj 
3  47.^19 
3  4^.013 
3  1^.177 

3  I^.:i42 
3  iHj^fua 
3  iriLCo 
3  4^.  KM 
3  4P'.yUI 

3  m.lGt 
3  49.327 
3  «».I92 
3  49.&V1 
3  4t».f^ 

3  4U.!^ 
3  5DJI9 
3  'lOJIlS 
3  59.177 
3  50.442 

3  SU.*^*'* 
3  rii>.<«70 

3  5l.i:t4 

3  51.t9V 
3  TpLIGI 

3  :itii«7 

3  51,791 
3  51  iKitl 
3  rtf,i2ii 
:i2.^l 


rjtf,i49 

:fl(,777 
ri2.94l 
fCLloH 


3  ra.2ro 

a  :ctAM 

a  :.:i..'<H 

a  :i:i,7i£i 

3  :ct!»27 

3  r4.ivi 

a  .VI. -r^ I 

a  :4.  i'#' 

3  .%i.riM 

3  51,74^ 

3  lA.yn 

a  .v,,iC7 

a  ri:i,24t 

a  :i5.4*iri 

3  TiTf.ri'O 

a  X,,TM 

a  rci  -V- 

a  r#i  f>hi 

a  f#*.2sf; 

a  >!  :«*i 

2S* 


rw 


n    Qjini 


O.fNJCt 
OJNkV 

o.ot^ 


4  ^t.ori 

5  0,011 

ft  ,  (I.»t6 

7  0,019 

9  !  0.025 

10  '  0.027 

11  o.ieio 

12  ;  O.im 

13  ,  n.iJ:iK 

14  OjaPi 


15  '  0, 
10  0. 
17     0. 


11- 
19 
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21 

2:1 

1U 


27 


(Ml 
044 

^^ 

.<Ci7 

OTtf; 


2:>    o.or^ 


ir.<l7l 
0.(^1 
0,077 

^  ojini 
:«i    0,1^ 

3t  0.<K» 
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